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The Editor ‘e eiwage glad 10 receive for examination illustrated 
articles on subjects ot timely interest. If the photographs are 
sharp, the articles short, and the facts authentic, the contributions 
Will receive special attention. Accepted articles will be paid for 
wed regular ease rates. 


THE COMPLETION OF THE NORTH RIVER TUNNEL. 

Mareh 11, 1904, must ever be memorable in the his- 
tory of this city as marking the completion of the first 
tunnel to give access from Manhattan to the neighbor- 
ing shores of New Jersey. The event was signalized 
by the passage beneath the North River, dry-shod, of 
President William G. McAdoo, of the New York & 
New Jersey Railroad Company, and a party of invited 
guests. Although it will take another year to clean 
up the work, build the approaches and put in the fin 
ishing touches, the long-looked-for and much-delayed 
North River Tunnel is at last an established fact 
Great credit is due Engineer Charles M. Jacob and his 
staff for the way in which a difficult and discredited 
work has been brought to an unusually successfu: ter 
mination, the junction being effected with mathematic 
exactness. 

With the breaking away by the workmen's tools of 
the last screen of material, there is marked the pra 
tical consummation of an engineering work which has 
been in progress intermittently for about a quarter 
of a century. The scheme was originally planned in 
1274. The first English company that took hold of 
the project had carried the tunnel about feet 
beneath the bed of the North River when they met 
their first serious difficulty in a blowout, which re- 
sulted in the death of twenty men who were working 
at the heading. Three years after this the company 
failed; and after a period of seven years, during which 
nothing was done upon the scheme, another company 
took hold of the work, only to meet with failure. The 
present New York and New Jersey Company took up 
the work in 1901, when 3,895 feet of tunne! had been 
completed from the New Jersey side; and in spite of 
some very complicated problems presented by a ledge 
of rock which was encountered not far from the New 
York side, and a blowout which occurred at this 
point and occasioned consiaerable delay, the work has 
been prosecuted without interruption. The 
tunnel, which parallels the one that has just been com 
pleted and lies a little to the south of it, is being 
excAvated with a more modern and greatly improved 
shield, which is enabling the work to be prosecuted 
with greater rapidity. Already it has been pushed 
forward about 1,500 feet beneath the river, and the 
rate of progress per day is steadily increasing as the 
work is carried forward. The indications are that 
some time in the spring or early summer of 1905, it 
will be possible to run cars between Manhattan and 
New Jersey. 

In this connection mention should be made of the 
fact that the contract for the excavation of the Penn- 
sylvania Railroad tunnel beneath the North River has 
Tecently been let to the O'Rourke Engineering and 
Construction Company and that for the tunnels be- 
neath the East River to S. Pearson & Son, of London. 
‘The contract provides for the completion of the tun- 
nels in two years, with the stipulation that the time 
limit may be modified if any labor troubles occur dur- 
ing the progress of the work. 





second 


_—_—_—_— —_—-—  -  ~>< Oo o> Somes 
DIRECT CURRENT TRACTION ON THE NEW YORE 
; CENTRAL. 


thenechidenakiy the most important step thet has yet 
been taken.in the application of electric traction to 
steam railroads was the recent. closing of the im- 
thal et aro of the New York Central Railroad for 
the, ee. of, its electrical, equipment. 
eons seed for. several years that 
when this important change 
ously considered; but it was not 
wes the Park Avenue tunnel 
. necessity for immediately 
@ became apparent. It is well 
© are familiar with the state 
that, because of the 
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transition stage through which it is passing, the pres- 
ent time is somewhat inopportune for undertaking 
so costly a work, and one upon which the future ex- 
tensions of electrical equipment must be based.. We 
refer to the development of alternating-current elec- 
tric traction, which has been making of late such 
rapid strides, particularly in the hands of European 
engineers. Within a year or two the new systems 
that. have been installed or are now being built, will 
have given sufficient data to determine the strong and 
weak points of the alternating current when used in 
this class of work, and the alternating-current motor 
will have settled down to something like its best and 


permanent form. It was urgent, however, that the 
change of motive power should be made at once, and 
therefore a choice had to be made between the well- 


tried direct-current system, as used almost exclusively 
on American electric roads, and the new alternating- 
current system, which undoubtedly gives promise of 
being in some respects superior to the older method 
In the course of a recent interview of our Editor with 
one of the officials of the New York Central Railroad 
Company, the considerations which determined the de 
cision in favor of the were outlined 
as follows: 

The first consideration was the fact that the 
York Central suburban system must 
forming a section of the general suburban transit 
facilities of Greater New York, and that any radical 
its motive power must be considered with 
interchange of cars with in- 
tersecting or contiguous Thus, the question of 
an interchange of the company’s ,trains with those of 
the subway system has been seriously suggested from 
time to time, and as the subway is being equipped with 
the direct current, the adoption of the alternating 
current system would have shut it out from any such 


direct current 


New 
be considered as 


change in 
a view to possibilities of 
lines. 


interchange as might have seemed desirable. Then, 
again, there was the necessity for very prompt action 
in abolishing steam from the Park Avenue tunnel, 


a point on which the railroad has committed itself in 
distinct pledges to the New York public. At the same 
decision to use the direct current for the first 
control the action of 
further extensions 
may be division of the line 
will be judged by the The division 
of the New York Central lines affected by the present 
contracts will include the terminal at 42d Street, and 
the Hudson River and Harlem lines as far as Croton 
and White Plains. These two points are 
to be the limits of the suburban traffic, and on these 
divisions the suburban trains will be operated by 
cars on the multiple unit system, as used 
elevated railroads, Through trains will be 
into and out of New York by heavy electric 
locomotives, each weighing 85 tons, and capable of 
pulling a. 500-ton train on the level at a constant 
speed of 75 miles an hour. If in the future the com- 
pany should determine to electrify another stretch 
of the road, say, from Croton to Albany or from White 
Plains to Pittsfield, with the alternating-current sys- 
tem, it would merely be necessary to change from a 
direct. current to an alternating current at these 
points. 
There 
to the 


time, the 
installment is not intended to 
with regard to 

Any 


local conditions. 


the company 
that 


any 


made other 


considered 


motor 
on the 
brought 


were other minor considerations which led 
choice of the direct current, but the 
most important consideration was the fact that the 
electrical apparatus and equipment when it came to 
be discarded, would find a more ready sale if it were 
of the direct than if it were of the alternating-current 
type. It considered that because alternating- 
current traction is comparatively in its infancy, the 
improvements that would be made, and made probably 
in rapid succession, would soon render the present 
type of motor more or less obsolete; and when the 
improved apparatus and equipment were put in, it 
would be far more difficult to find a sale for discarded 
alternating-current electrical equipment than it would 
if it were of the direct-current type, the latter having 
settled down to certain standard forms that always 
have a good — market value. 


was 
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THE MOTIVE POWER FOR HIGH-PRESSURE FIRE 
SERVICE. 

Stirred by the succession of great conflagrations 
which culminated with the destruction by fire of the 
greater part of, the business section of Baltimore, New 
York has at last awakened to its own danger and 
Mayor McClellan has taken action which promises 
speedily to provide both Manhattan and Brooklyn with 
a system of high-pressure salt-water fire pipes such as 
were recommended, years ago by former Chief Bonner 
of the fire department and by the New York Board of 
Fire. Underwriters. ! 

Of the general merits of such a “ayatem little need 
be said. The only criticism offered at the public meet- 
ing before the Mayor was that salt water was liable 
to do more damage to goods than would fresh water, 
and former Mayor Schieren of Brooklyn suggested 
therefore that the proposed new system draw its water 
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supply from the present sources of fresh water. Part 
of this argument was offset by the admitted superior- 
ity of salt water as a fire extinguisher, and the rest 
was disposed of by the fact that neither Manhattan 
nor Brooklyn has a drop of fresh water to spare for 
any purpose. 

The necessity for a high-pressure system of pipes, 
separate and distinct from the ordinary distributing 
was acknowledged by all the speakers. That 
such a system is not only a crying necessity for the 
whole of Manhattan below 42d Street and for the river 
front and drygoods district of Brooklyn in order to 
avert fire danger, but that its installation would be an 
actual source of economy, was demonstrated. 

In Philadelphia, where a similar system has just 
the fire premiums on $200,000,000 
worth of risk have already been reduced 15 cents per 
$100 and a further reduction of 10 cents is promised. 
This reduction alone means a return of nearly 10 per 
cent per annum on the whole cost of the plant, leaving 
out of consideration the saving made possible in the 
general operation of the fire department. 

The power plant at Philadelphia is equal 
to forty fire engines. Where its six-hose hydrants 
stand, there is no need to maintain engines. Only 
and hose-carriages are needed. In New York a 
question been raised as to the character of en- 
gines which should be used for driving the fire pumps. 
Philadelphia settled that question after a careful in- 
adopting a battery of Westinghouse gas en- 


system, 


been completed, 


in effect 


hose 


has 


quiry by 
gines. 

Three power systems would naturally suggest them- 
steam, gas, and electricity. If the power 
stations were to be operated continuously or for 
portion of each day, 
doubt that would be the 
fighting station only operates when there 
the district. Steam plants must have boilers as well 
as engines, and for fire purposes a full head of steam 
kept up at all times. This means expense in 
attendance, fuel, and depreciation of boilers. 

The Philadelphia danger zone is of like 
to those in New York. It is estimated there that the 
pumping station will be called to do about 10 
hours’ work a month. 

The first saving effected by 
engines or electric motors for steam, 


selves, viz... 
any 
there can be little 
choice. But a fire- 
are fires in 


considerable 
steam 


must be 
character 
upon 
the substitution of 
is the elimination 


This means 
Second 


£as 


of the boilers and the space they occupy. 
much in the cost of land and buildings alone. 
is the saving in fuel and attendance. In Philadelphia, 
280-horse-power Westinghouse 

the engines made the following compar- 


where eight gas engines 
are installed, 


ative figures: 


Steam Gas 
Engines. Engines. 
Number of engines...... 3 8 
Number of boilers...... 8 
Cost of engines....... $140,000 $150,000 
Pumping capacity, 24 
DOGOG. OI fiw econ 15,000,000 16,000,000 
Wages per month...... $650 $450 
Cost of gas per month.. $392 
Cost of coal per month.. $500 
Oil, . WOGRO,. GE cccgccr cs $48 $48 
RS Oe rien $85 $85 
Total cost per month... $1,283 $975 


The saving in space and attendance would be com- 
mon to both the gas-engine plant and an electric-motor 
plant. Each would be operated by one man to a sta- 
tion, and there is no question but that each could be 
so connected with its respective supply of gas or elec- 
tricity as to do away with any practical danger of in- 
terruption through accidents to gas plants or central 
stations. 

The use of electric motors would admit of the adop- 
tion of centrifugal pumps, which have some advyan- 
yas engines cost about $40 a horse-power. 
Electric motors would cost considerably less. It is 
interesting, therefore, to consider the comparative 
merits of the two systems with the cost of installing 
and operating them. 

Each stands ready to operate at full power the mo- 
ment it is called upon, while consuming nothing while 
it waits. 

Electric motors themselyes would not cost more 
than about one-half as much as gas engines of equiv- 
alent power. This would seem at first to be a strong 
argument in their favor, but upon further considera- 
tion much of this advantage disappears. When switch- 
boards have been added and direct connections made 
with two or more independent sources of power, the 
items of cost will mount pretty near to those for the 
gas-engine plant. 

Cost of operation furnishes a further argument in 
favor of the gas engine.. The Westinghouse gas en- 
gine is guaranteed to produce a brake horse-power 
with the consumption of 11,500 British thermal units. 
Street gas in New York gives from 650 B. T. U. up- 
ward per cubic foot. On this basis 17%, feet per hour 
would furnish 1 horse-power. In a recent 24-hour test 
run in Philadelphia with one of the engines, the con- 


tages. 
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sumption of gas was 20.45 cubie feet per horse-power 
hour. Gas costs $1 a thousand feet or less. It is pro- 
posed in this city to install in each pumping station 
three 1,500-horse-power units, or 4,500 horse-power, and 
to erect three or more stations in Manhattan and two 
perhaps in Brooklyn. Gas, on a basis of 20 cubic feet 
per horse-power hour and $1 per thousand, would cost 
2 cents a horse-power hour, or $90 an hour for each 
station. Ten hours a month would make the fuel cost 
$900 per station 

The lowest price at which electric current is sold in 
this city is 5 cents a kilowatt. At this rate, and allow- 
ing nothing for loss in converting the current into 
power at the motor, the supply would cost $1,687.50 
for 10 hours’ use per month per station, or nearly 
double the cost of gas. With five stations of the size 
mentioned, the difference in cost would amount in a 
year to $46,050. 

Gas engines of 1,500 horse-power are already built 
and in successful use, and their adaptability to fire 
service has been demonstrated. Electric motors of 
that size would be an experiment, although they could 
undoubtedly be successfully built and operated. 

One other matter deserves consideration. This is 
the source of supply. No one questions the ability of 
the gas companies to furnish all the fuel that might 
be required, even if the whole power of every pumping 
station were required for many hours at a time, Gas 
ean be had and is stored in vast quantities. 

Electrical conditions are different. It is a grave 
question whether any producer of electric current 
would be willing to have the fire pumping stations as 
customers at any price as a commercial proposition. 
Some of them might be willing to supply the current 
from motives of civic patriotism. 

The proposed pumping stations would be the worst 
kind of customers from the commercial point of view. 
They would ordinarily take no current, and, when they 
did demand power, would require it in enormous quan- 
tities. The demand would be as likely to occur during 
the hours when the ordinary drafts upon the power 
houses were at the peak as at any other times. 

The report of the State Railroad Commission, made 
recently upon the condition of the street and elevated 
railroads in this city, showed clearly that there exists 
a great lack of electric power for ordinary purposes, 
especially in Brooklyn, and that no surplus of power 
is likely to exist for a long time to come. A sudden 
demand for 4,500 horse-power—just enough to operate 
one of the proposed stations—occurring in a busy hour 
would be a serious thing, and a demand for power to 
operate two or three such stations would at times tax 
the abilities of a combination of several of our largest 
stations. 

- - >-e-sm> = - 
THE BRITISH NAVAL PROGRAMME FOR 1904. 
BY OUR LONDON CORRESPONDENT. 

The British naval programme for 1904 is an expen- 
sive and elaborate one, the estimates for the ensuing 
year aggregating $184,445,000. This sum represents an 
increase of $12,160,000 upon the estimates for 1903, 
and is the largest sum ever voted by the British gov- 
ernment for naval purposes for one year. 

The sum to be expended upon the construction of 
new vessels is $58,370,880, which is also an increase 
of $7,588,730 upon that for 1903. Of this sum, how- 
ever, $5,000,000 will be devoted to the completion of 
the purchase for $9,375,000 of the two vessels “Consti- 
tucion” and “Libertad” which were built for the Chil- 
ian government and which were recently secured by 
the British Admiralty. 

One result of their purchase has been the modifica- 
tion of the shipbuilding programme so far as concerns 
the construction of battleships. Only two battleships, 
instead of three, are authorized for the ensuing year. 
The composition of the new programme is as follows: 
First-class battleships, 2; armored cruisers, 4; destroy- 
ers, 14; submarines, 10; making a total of 30 vessels 
to be added fo the fleet. 

During the past twelve months, from April 1, 1903, 
to March 31 of this year, the British navy has been 
augmented by 40 ships composed as follows: Battle- 
Ships, 6; armored cruisers, 9; second-class cruisers, 
1; sloops, 2; submarines, 3; destroyers, 11; ‘torpedo 
boats, 8. j 

By April 1 of this year the following shfps, will be 
in course of construction: Battleships, 8; armored 
cruisers, 13; second-class cruisers, 1; third-class cruis- 
ers, 4; scouts, 8; destroyers, 23; submarines, 11; river 
gunboats, 6. Total, 69 vessels. 

During the twelve months’ from April 1, 1904, to 
March 31, 1905, which is the official year of the British 
government, 32 of these vessels will have been com- 
pleted and passed into the navy. This addition will 
be composed of: Battleships, 3; armored cruisers, 5; 
second-class cruisers, 1; third-class cruisers, 4; de- 
sStroyers, 8: submarines, 10; river gunboats, 1. 

In the two battleships authorized in the current pro- 
gramme, the Admiralty propose to introduce a new 
Class of vessel to be known as the “Lord Nelson” 
class, The heaviest battleships at present in the Brit- 
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ish navy are those known as the “King Edward VII.” 
class, of 16,350 tons, and approximate the “Connecti- 
cut” class at present being built for our own navy. 
Mr. Philip Watts, the British naval designer and di- 
rector, however, has a firm confidence in the heavy 
battleships, and these new ships will surpass the 
“King Edward VII.” class. Although the tonnage, 
and in fact any particulars concerning this new type 
of battleship are being withheld from publication, I 
am in a position to state that they will approach the 
18,000-ton vessels which were described some little 
while ago in the Scienrivic American. Their arma- 
ment will be particularly formidable, especially so 
far as concerns the secondary class. They will each 
carry eight 9.2-inch guns in addition to the four 12- 
inch weapons, with ten 6-inch quick-firers in the cen- 
tral battery. The protective armor will resemble that 
of the “King Edward VII.” class, only it will be com- 
mensurate with the larger dimensions of the new ships. 
Each vessel will cost $8,000,000. 

During the past year the construction of the eight 
vessels constituting the authorized number for the 
“King Edward VII.” class has been hurried forward. 
This course has been decided upon so that the Ad- 
miralty may have a homogeneous squadron composed 
of boats of the same design, speed, etc., since expe- 
rience has shown that four sister ships form a unit 
possessed of great tactical and administrative con- 
venience. The vessels in this squadron will be di- 
vided into two divisions of four vessels each. One 
very prominent feature of the British naval depart- 
ment is the celerity with which the work of construc- 
tion is undertaken in both the government and pri- 
vate dockyards. During the past twelve months the 
government dockyards have carried out their work so 
efficiently and expeditiously that the construction pro- 
gramme of last year had to be accelerated in order to 
keep the yards sufficiently provided with work. The 
armored cruisers which are to be laid down this year 
will be of the “Duke of Edinburgh” type, armed with 
six 9.2-inch guns, and ten 6-inch guns, with a speed of 
22% knots. 

Special attention is being devoted to the construc- 
tion and equipment of the fleet with efficient subma- 
rines. The naval department is convinced that this 
type of vessel has a useful sphere of action. Pro- 
longed experiments have taken place during the past 
twelve months with the submarines already in com- 
mission. The ten submarines projected in the current 
programme are to be built upon the designs formu- 
lated as the result of the experiments upon the de- 
signs prepared by Messrs. Vickers, Sons & Maxim, 
Limited, the constructors of the present submarines. 

The construction of the destroyers is being delayed 
somewhat, as the Admiralty desire to prove the effi- 
ciency of the steam-turbine-propelled ship more com- 
pletely, before they commit themselves definitely to 
any system of propulsion for these craft. The various 
tests with the “Velox” and “Eden,” both of which are 
fitted with Parsons turbines, have not yet been car- 
ried out. Furthermore, there are two vessels in pro- 
cess of construction at Messrs. Palmer's Yarrow-on- 
Tyne shipyards, which are equipped with inclosed en- 
gines. Both of these systems of propulsion promise 
well, so that the Admiralty have decided to await 
events before deciding the question. 

During the coming year the personnel of the navy 
will have to be augmented by ,4,000 men to man the 
new ships, bringing the actual fighting strength up to 
131,100 men. The naval reserve is being considerably 
strengthened by the establishment of numerous cen- 
ters at various points round the coast, obsolete third- 
class cruisers being depositioned to serve as drill 
ships. 

The present vessels in the fleet are also being ex- 
tensively overhauled and modernized in accordance 
with present requirements as rapidly as possible. 
These ships are being practically reconstructed and 
provided with as formidable a modern armament as 
their capacities warrant. 

During the past year experiments have been con- 
ducted incessantly with oil fuel. Progress has been 
somewhat slowly, but has been exceedingly sure. There 


are innumerable difficulties at present to be overcome « 


if oil fuel is to prove possible, but these problems are 


being gradually surmounted. The British naval de- 


partment is sanguine that oil fuel is destined to play 
a very important part in naval affairs. Simultaneous- 
ly with these experiments the question of the storage 
of this fuel is being closely studied and developed. 
The experience gained in this direction with the bat- 
tleships “Mars” and “Hannibal” with their cylindrical 
boilers has been utilized in connection with the Belle- 
ville boilers of the “Bedford.” 

At the same time the policy of composing the var- 
ious squadrons into homogeneous divisions of battle- 
ships is being zealously pursued. This is particularly 
the case concerning the Channel, Mediterranean, and 
China fleets. It is recognized as imperative, if a squad- 
ron is to prove efficient, that all the ships should be 
standardized as regards their speed, etc. 
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SCIENCE NOTES. 

Comparing the values found for the heat of combua- 
tion of compounds of the fatty series with the figures 
for the heat of combustion of the cyclic compounds of 
the same molecular weight as the former, P. Zuboff, in 
@ paper recently read before the Russian Physico-Chemi- 
cal Society, arrives at the conclusion that the heats 
of combustion of the bodies of the fatty series, though 
being little different from those of the corresponding 
cyclic compounds, are nevertheless apparently some- 
what higher than the latter. Thence it is inferred that 
the compounds with open chains possess a somewhat 
higher store of energy than the corresponding body con- 
sisting of a closed group of atoms. 


Prof. Lugeon of the University of Lausanne has been 
studying the population of the valley of the Rhone be- 
tween Martigny and the Rhone glacier. The statistics 
show thac the right bank of the river between these 
points has a population of 34,000, while only 20,006 
persons live along the left bank. He has found that 
along a part of the river banks which present exactly 
the same topographic conditions, the side which is 
most exposed to the sun has from four to five times 
as many inhabitants as the other bank, which is in 
the shadow of the mountains that ward off most of 
the direct rays of the sun. With one or two excep 
tions, all the villages have been built on the bank 
which is most fully exposed to the sun's rays. 5 

At a recent meeting of the German Physical Spelety, 
Berlin, Herr Fr. Hensler read an interesting paper on 
the magnetical properties of manganese alloys. Where- 
as both pure manganese and manganese copper are 
known to be quite non-magnetic, the author has found 
that certain other manganese alloys are highly miag- 
netizable even if copper or any other non-magnetical 
metals be added. The following list of metals and 
metalloids thus yielding more or less strongly mag- 
netizable manganese alloys, free from iron, is given: 
Tin, aluminium, arsenic, antimonium, bismuth, boron. 
The most interesting results are derived from an in- 
vestigation of manganese-aluminium-copper alloys, it 
being shown that keeping the latter for some time at 
a temperature of 110 deg. will reduce them to & state 
of stable equilibrium, corresponding with the maximum 
susceptibility. It may further be inferred that for 
equal percentages of manganese, the susceptibility will 
increase, as the percentage of aluminium is increased, 
until a maximum is reached, corresponding with equal 
atomic percentages of both metals, It\is an interesting 
fact that, according to Wiedemann, Quincke and Du 
Bois’ researches, aqueous solutions of manganese salts 
should exhibit magnetical susceptibilities somewhat 
higher than those of the corresponding ferric salts. 
As both the salts and certain alloys of manganese, 
which itself .s not at all ferro-magnetic, thus show 
strongly ferro-magnetic properties, the author com- 
pares these alloys with a salt solution where copper 
would play the part of solvent, the above combination 
of atomically equal quantities of manganese and alumi- 
nium that of the solved salt. The transition points be- 
yond which the alloys become non-magnetical are reia- 
tively low; for increasing percentages of manganese 
and aluminium they are found to rise. A. G. 


M. E. Weinland has been making a series of re- 
searches to show why the digestive secretions do not 
attack the body of different living organisms. The 
organs which carry on digestion are charged with fer- 
ments which are powerful in attacking and dissolving 
the aliments which are introduced, but nevertheless 
they have no action upon the surface of these organs 
or upon the parasites which often lodge there. The 
reason for this hag not been clear. In 1891, J. Frenzel 
gave the opinion that the parasites were protected by 
an anti-ferment which they secreted, and this could 
account for the fact that tape-worms, for instance, could 
take up their lodging in such organs. M. Weinland 
made some experiments which are of interest in this 
line of ideas. He took a certain quantity of fibrin and 
placed it in a pepsin solution in order to dissolve it, at 
the same time adding a small quantity of liquid obtain- 
ed from the tape-worm (tenia). He found that in 
this case no digestion of the fibrin occurred, even 
though it was left in contact for an indefinite period, 
but otherwise it would be dissolved in a few hours. He 
thus considers that it is not the living tissues them- 
selves which resist the action of the digestive lquids, 
but the secretions with which they are impregnated. 
The anti-ferment which he succeeds in extracting is 
very powerful in its action, and it keeps its properties 
for many months; it loses them by boiling, however. 
A temperature of 60 deg. C. for 10 minutes has but 
little effect, but at 80 deg. the activity is lessened. 
The active principle can be precipitated from the juice 
of the tenia by alcohol. Although it opposes the action 
of pepsin, a ferment and anti-ferment can be put in 
presence without destroying each other. ‘The latter 
seems to exert only an opposing, and not a destructive 
action on the ferments, and when removed, the fer- 
ments commence tq act as usual, 
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A DOUBLE-DECK CAR FOR RAPID TRANSIT. 

Although the double-deck car is practically wUn- 
known in this country, it is very extensively used in 
Europe. in @ recent examination of the question of 
double-deck cars made for the Merchants’ Association 
of New York, by John P. Fox, it was stated that of 
the 6.660 electrical cars of Great britain and Ireland, 
ninety per cent are double-deck and 


ten per cent single-deck, while of 


Scientific American 


New York city. We had no idea, however, that the 
facts in favor of this type were as convincing as the 
Merchants’ Association report has shown them to be; 
and we have yet to see any good argument advanced 
against the introduction of the type upon New York 
lines, or at least upon the Broadway line, the most 
congested of them all. The elevated railroad structure 
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motorman. To keep down the height of the car and 
provide good head room on both decks, the floor of 
the lower deck is lowered between the two trucks, 
access to this lower central portion being had by a 
couple of steps at each end. Access to the upper deck 
is by way of two stairways as shown, one on each 
side of the car, and the movement of passengers is 
facilitated by arranging the seats 
on the upper deck back to back, 








the 3.517 new cars in cities having 
a hundred or more cars in use, 
ninety-four per cent are double 
deck The report of Mr. Fox was 
made after he had carried out an 
exhaustive investigation of the sub 
ject during a visit to Great Britain 
and the Wuropean cities where the 
doubledeck car is most extensive 
ly used, and it contains expressions 
of opinion from managers and 
superintendents of the Various 


1 Europe, as 


traction companies | 
to the relative advantages of cars 
of the single and of the double-deck 
type According to the siatement 
of the General Manager of the 





Liverpool Corporation Tramways, 
it was thought desirable, when 
electric traction was introduced in 
Liverpool! in 1888, to follow the Am 
erican practice of using single-deck 
cars, Subsequently, on introducing 
double-deck cars the average time 
consumed per passenger in getting 
on and off worked out at 1.9 sec 
onds; whereas in a large American 
city, where the operation of the 
cars is similar to that in Liverpool, 
the length of stop per passenger 
averaged 2.8 seconds on an open 
twelve-seated car 

As showing the great increase in 
capacity secured by double-decking 
it was mentioned in the report that 
some of the Liverpool single-deck 
American cars had stairs and an 
upper deck added, and were used 
on trial before the double-deck car 
was adopted as the exclusive type 











longitudinally down the center of 
the car. The side walls of the car 
are braced together by carrying the 
floor of the upper deck upon forged 
steel rockers, which are bent up- 
ward at the center into an inverted 
U, to provide increased head room 
for the center aisle of the lower 
deck, an arrangement which gives 
over a foot of extra head room, 
and assists in keeping dewn the 
total height of the cag. These 
steel rockers are attached by stout 
knees to the side posts, and materi- 
ally stiffen the whole structure. 

This particular car is of the com- 
pletely inclosed type—suitable for 
winfer travel. For summer travel 
it can be built with open sides, 
as is done on the cars in European 
cities The question of stability 
has been carefully considered, and 
the lowering of the lower deck be- 
tween the trucks, coupled with the 
weight of the motors which would 
be necessary with a car of this size, 
has kept the center of gravity ata 
safe height above the tracks. 

— ooo 
DE GLEHN COMPOUND FOR THE 
GREAT WESTERN RAILWAY, 

APNGLAND. 

The French compound locomotive 
for express service, mention of 
which was made some time ago in 
this journal, has been delivered, 
and is now giving good results on 
the Great Western Railway, Eng- 
land. The compound locomotive as 


such has been the subject of ex- 





for service. These cars were used Seaeiieeneisinenmeetiensiemenenemeteeeeennse ne ee | periment and of a great deal of 
on Saturdays, Sundays, and holi- W icith over all, 8 feet 10 inches, Height from top of rail to top of roof, 15 feet. Length over all, 53 feet 2 inches. practical service on English roads 
days, and at other times when cars for many years; but it is doubtful 
of large accommodation would be INTERIOR VIEW OF A DOUBLE-DECK CAR. 5 if any of the English-designed and 
required The seating capacity built compound engines have given 
was increased from forty to one hundred by the addi- at the Thirty-third Street crossing might have to be results as good as those secured with the De Glehn 
tion of sixty seats on the upper deck The total raised slightly to provide sufficient clearance; but this engines, which are used on several French roads for 
weight of the car was only 31,360 pounds, and the two could be done without any interruption of the traffic. hauling fast passenger trains. The success of the 


35-horse-power motors already installed on the cars 
proved sufficient for the work. The largest closed cars 
in New York are the convertible Third Avenue cars 
with cross seats, which are about the same length as 
the Liverpool converted American car; but they weigh 
3,600 pounds more, and seat only forty-eight per cent 
as many passengers. 

As our readers are aware, the Scientiric AMERICAN 
has for several years advocated the introduction of the 
double-deck car as one of the most efficient means 
for reducing congestion of surface railway travel in 


‘aa 


The double-deck car of which we herewith present 
an interior view was designed by James L. Getaz, 
Knoxville, Tenn., and is presented as being an inter- 
esting study of this problem. The car, as shown, is 
of larger capacity than would be used within the in- 
terior lines of city traffic, being more adapted for in- 
terurban service. It has a width over all of 8 feet 
10 inches, a height from the top of the rail to the 
roof of the car of 15 feet The length over all is 53 
feet 2 inches. The car is vestibuled, and an entirely 
separate cab is provided at the front end for the 


French type is not due so much to any one particular 
feature, as to the fact that the designer has studied 
the question of compounding the locomotive from 
every standpoint, giving the most careful attention to 
details; and their high economy and large high-speed 
hauling capacity are due to the perfect balance and pro- 
portion of parts, producing a general, all-round excel 
lence in the engine hitherto unattained. Particular at- 
tention was paid to the proportioning of the cylin- 
ders, and the ratio of high to low-pressure cylinders is 
widely different from that adopted on the Webb com- 





=. Cylinders ‘Te bigh-peeesare, 1096 inches in diameter ; two low-pressure, Sy taches tm Glemneter. Steam pressure, 227 pounds, Heating surface, 2,500 square feet, Tractive effort, 14 4 tons, 
DE GLEHN COMPOUND LOCOMOTIVE NOW RUNNING ON THE GREAT WESTERN RAILWAY, ENGLAND, 
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pounds, which are the best known of the English com- 
pound engines. 

The “La France,” is called, was built by 
the Societe Alsacienne de Constructions Mecaniques 
of Belfort, France. The firm is building a large num- 
ber of the same type for the Chemin de Fer du Nord, 
on whose line between Calais and Paris some of the 
finest records of these engines have been made. The 
distance between these two cities, 184% miles, is cov- 
ered in three hours and fifteen minutes, in which is 
included time for one stop for a change of engines 


as she 




















NEW PRUNING SHEARS, 


The Great Western compound was built and erected 
at Belfort, then dismantled and shipped to the Great 
Western Railway Company's shops at Swinden, where 
it was re-erected and put in service. The likeness 
between the English engine and those of the Chemin 
de Fer du Nord will be apparent at a glance to read- 
ers of the ScrenTIFIC AMERICAN, who are already fami- 
liar with the French engines from the illustrations 
which have appeared in this journal. In order to 
divide the total stresses, and keep down the size and 
weight and reciprocating parts, steam is expanded in 
four cylinders, two on the outside and two on the 
inside of the frames, the outer high-pressure cylinders, 
which are 13% inches in diameter, being connected to 
the rear pair of driving wheels: and the two low- 
pressure cylinders, which are a fraction over 22 inches 
between the frames below 


in diameter, being placed 


the smokebox, and connecting to a pair of cranks 
formed in the axle of the forward driving wheels 


Provision is made by means of a valve controlled from 
the cab, by which the engineer can at will admit high- 
pressure steam direct to the low-pressure cylinders, 
a three-way valve in the cab serving to operate auxili- 
ary valves on the high-pressure cylinders, by which 
the exhaust steam from these cylinders may be turned 
directly into the blast pipe. When the engine is run 
ning compound, this exhaust passes through the auxi 
liary valves into the low-pressure cylinders. The 
valve gear is of the Walschaert type, and provision 
is made for independently controlling the distribution 


of steam to 
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pounds per square inch, the theoretical tractive effort 
of che engine is 28,814 pounds. The tender is of the 
regular English six-wheéled type, with a capacity of 
3,000 gallons of water. It must be admitted that this 
engine is of very handsome contour and general ap- 
pearance, the only exception being the external pipe 
that straddles the barrel of the boiler just forward of 
the steam dome. The performance of this locomotive 
will be studied with great interest by the locomotive 
engineers of Great Britain. It is true that they are 
already familiar with the splendid results obtained on 
French railroads; but at the same time it is realized 
that a true comparison with their own engines will 
only be possible when both the English and French 
type are running, as they will be on the Great Western 
Railroad, under exactly similar conditions of service. 

— + 0 
NEW PRUNING SHEARS, 

We the accompanying engraving an im- 
proved form of pruning shears which has recently been 
invented by Mr. Alfred S. Boyd, of Rockville, Ind. 
This shears belongs to the class adapted for trimming 
the surpius growth of shrubs and trees, and the im- 
consists in a new construction which 
very strong, light, compact, and easily 
that can be very cheaply manufac- 
tured. As illustrated, the shears consists of a cutter 
head secured to the of a long handle or pole, 
and is operated by a lever conveniently sured near 
the opposite end of the pole. The cutter-head consists 
plates, which are shaped at one 
side to form a cutter jaw. A shear blade is mounted 
with its outer end projecting 
its inner end this blade is 
project through 





show in 


provement 
affords a 
operated shears 


end 


of two similar steel 


between these plates 


above the cutter jaw. At 
provided with a pin 
S-shaped slots formed in the plates. The pin is con- 
nected by links to a pin similarly projecting 
through these slots and secured to a rock arm pivoted 
between the plates at the opposite ends of the cutter- 
head. This construction is shown in section in our 
detail view of the cutter-head. A rod connects the 
outer end of this arm with the operating lever at the 
lower end of the handle. By moving the operating 
lever outward the shears will be opened as shown by 
full lines in our illustration. The shearing blade may 
be made to close down between the edges of the sta- 
tionary jaw, by swinging the operating handle inward 
to the position shown in dotted lines. It will be ob- 
served that this construction affords a compound lever- 
age for actuation of the shear blades, which is very 
powerful, so that the shears may be worked with 
ease, and small limbs of trees or shrubbery be cut 


whose ends 


two 


without excessive labor. 
‘idiieiinne it-+-->dine saa inttap 
Death of the Oldest American Clockmaker. 


On March 5, 
Mass., 


there passed away, at his home, in Dor- 

Edward Howard, the veteran 
maker of America. Mr. Howard was born at Hingham, 
Mass., in 1813. In partnership with David Porter 
Davis, he established the first clock factory in this 
country, and later built the American Waltham Watch 
Works, at Waltham. Besides clocks, Messrs. Howard 
& Davis manufactured scales, and some of the first of 
these that they made-were sold to the government and 
to various banks in 1849, for weighing California gold. 
Steam fire engines were a third object of this firm’s 
activity. Mr. Howard was an inventor of note, and his 
is one of the few instances of an inventor living to the 
age of ninety years, and reaping the full fruit of his 
labors. At the time of his death he had not engaged 
in active business for the past twelve years, or since 
the incorporation of the great clock company bearing 
his name. 

— ++ -e 

The figure of a huge elk constructed out of beans is 
one of the peculiar exhibits at the World’s Fair. The 
bean elk comes from Ventura County, California. 


chester, clock- 
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AN IMPROVED GRAIN VALVE, 

In designing a good grain valve, one is limited by 
certain requirements not met with in valves which 
are adapted to control the flow of fluids. The con- 
struction must be such that when the valve is being 
closed, it will not produce any shearing or crushing 
action on the grain, which would tend to break or 
smash the grains, and also the arrangement should 
be such that the grain can find no lodgment in any 
of the parts, and thereby choke the valve and prevent 
it from operating. These requirements are fulfilled 
in the valve which is illustrated herewith, and which 
is the invention of Mr. George J. Noth, of 913 Weat 
Fifth Street, Davenport, lowa. The valve casing con- 
sists of a box, which fits at each end into the grain 
pipes or conduits, and whose upper wall is formed 
of a plate bent to the shape of a semi-cylinder. The 
side walls of the valve casing are outwardly offset, to 
receive two disks which form the side walls of the 














GRAIN VALVE. . 


valve proper. The purpose of this offset is to bring 
the surfaces of the disks flush with the walls of the 
casing, as shown in Fig. 3, and thus to prevent any 
lodgment of the grain at these points. The disks are 
connected by a diametrically-disposed plate, and also 
by a curved or quadrant plate, which extends from 
one end of the diametrical plate along the peripheries - 
of the disks, through a little over a quarter of their 
circumference. The disks are formed with hubs, which 
find bearings in the side walls of the valve casing. 
Secured to the projecting end of one of these hubs is 
a lever which, at its outer end, carries a clamping 
bolt. The latter operates in a curved slot formed on 
the outer face of the valve casing, and provides a 
means for locking the valve in any desired position. 
In Fig. 1 the valve is shown in open position, with 
the diametrical plate lying horizontal, and offering no 
obstruction to the passage through the grain pipes or 
conduits. In bringing the valve to closed position, as 
shown in Fig. 2, it will be observed that the quadrant 
plate does not cross the path of the grain at a right 
angle during its entire movement; but it moves in an 
arc of 90 deg., approaching nearer to parallelism with 
the movement of the grain as the path is cut off. 
STEAM TURBINE OF 11,000 HORSE-POWER. 
When once the Parsons steam turbine had been 
introduced into this country, its development in size 
and power was very rapid. It will be remembered that 
the rights for the manufacture of this type in the 
United States were secured by the Westinghouse Com- 
pany, and the sizes which they first constructed, some 
four or five years ago, were of 600-horse-power nomine! 
capacity, direct-connected to 400-kilowatt, polyphase 
generators. The advantages of the steam turbine in 
economy and convenience, as shown by the subse- 
quent opera- 
tion of these 








the high-press 
ure and low- 
pressure cylin- 
ders by the 
manipulation, 
of the revers- 
ing gear, thus 
rendering 
sible a wide 
range of ex- 
pansion to suit 
the conditions 
of service. 

The boiler is 
of the Belpaire 
type, and is 
fitted with the 
Serve tubes, 
the total heat- 
ing surface be- 
ing about 
2,500 square 
feet. Under a 


pressure of 227 


pos- 





11,000-HORSE-POWER 








TURBO-GENERATOR FOR THE PENNSYLVANIA RAILROAD 


first machines, 
were so sub- 
stantial and 
unvarying that 
the company 
has not hest- 
tated to sign 
contracts for 
the construe- 
tion of tur- 
bines of 7,500- 
h or 8 e-power 


nominal! ca- 
pacity. These 
great ma- 


chines, of 
which several 
are under con- 
struction for 
different con- 
cerns, will 
have a coptinn 
ous overloaa 
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capacity of 11,000 horsepower in one self-contained 


unit, and they will therefore be comparabie in power 


with the largest prime movers of the reciprocating 
type 

An idea of the compactness of the new turbo-generat 
ing unit, and of the simplicity and pleasing contour of 
illus 


the design, is obtained from the accompanying 


tration, which represents one of several which are 
under construction for the great central power station 
of the new Jorsey 
City to Long 
power for operating with electric locomotives th« 
Pullman trains which will enter the terminal station 
from the west, and also for running the elaborate sys 
tem of suburban trains that will operate from the same 


500-kilowatt 


Pennsylvania Railroad tunnel from 


Island. These machines will furnish 


heavy 


station. Three complete units are also 
being built for the equipment of the power station of 
the Philadelphia Rapid Transit Subway system, which 
is now under construction Eight units, with a com 
bined turbine horse-power of 88,000, will furnish power 
for operating the London Underground system, while 
three 5,000-horse-power turbines are being built for the 
street railway system of the same city All of these 
turbines will use steam at a working pressure of 174 
pounds per square inch, with from 100 to 175 degrees 
of superheat, and they will be operated with the high 
vacuum which is a characteristic of the Parsons-West 
inghouse turbine. 

The advantages of economy of floor space character- 
istic of the steam turbine are steikingly illustrated ir 
this large unit, for in spite of its maximum capacity 
of 11,000 horse-power, the space occupied by the tur 
bine measures only 13 feet 3 inches by 27 feet 8 inches, 
which works out at 30 horse-power per square foot oi 
floor area, based on the maximum overload cap-city of 
11,000 horse-power. It is not too much to say that the 
cconomy in space of the turbo-gencrator ranks second 
oaly to its economies of operation, as it requires only 


one-fourth of the space necessary for the most modern, 
vertical type of direct-connected, 
of equal electrical output. In units of say 
trical horse-power, the ratio of space occupied is as 
1 to 10. 
a turbine of 750 revolutions per minute 

The machine rests upon a single bedplate cast in two 


reciprocating units 


1.000 elec- 


The machine operates at the low speed for 


sections, which are held together by links shrunk on 
Upon ‘this bed-plate are bolted the pedestals, the gen 
erator casing, and the turbine body; but it may be 
mentioned, as a curious outcome of the fact that there 
are no reciprocating parts to disturb the equilibrium 
of the machine, that the bed-plate itself is not fastened 


to the foundations by foundation bolts, but depends 
for immobility upon its own weight. The barrel or 
cylinder is cast like the bed-plate in two sections 


secured by shrunk-on links, and it is heavi'y lagged 
with non-conducting material 

The rotating parts consist of a central steel shaft, 
with a diameter at the journals, which are of the solid 
selfaligning type, of 15 inches—a remarkable drop in 
dimensions from the 34-inch shafts of a cross-compound 
reciprocating engine of the same capacity Upon this 
shaft is carried the mass of radial blades that form 
te rotating portion of this type of turbine 

‘Steam is led to the turbine successively through an 
automatic quick-closing throttie, a hand-throitle, a 
Strainer, and the main admission valve. 
made for admitting high-pressure steam to the sec- 
ond stage of the turbine, when it is desired to increase 
its capacity by fifty per cent on overloads. The main 
admission valve is a double-beat poppet 
trolled by a smal! pilot valve, that is actuated by th: 
governor. The steam is admitted to the turbine in 
puffs, the duration of which is proportionate to the 
load, At-the outer end of the turbine shaft is mounted 
a worm which drives a short, horizontal cross shaft 
that operates at one end an oj] pump, and at the other 
end the governor. This pump supplies oi! to all the 
journals. 

At the time, two years ago, when the 
AMERICAN Illustrated the large 12,000-horse-power cross 
compound reciprocating engines of the Manhattan Ele- 
vated central power station, in this city, we stated that 
probably these were the last engines of their size and 
kind that would be built for electric generation. If the 
great turbo-generators herewith illustrated show, as 
they undoubtedly will, the same and even higher econo- 
mies than have been realized in the smalier units, 
they will undoubtedly become the future drive for elec- 
tric power stations the world over. 

_— 0 ee 
The Current Supplement, 

A more interesting issue of the Surritemenr than the 
current number, 1472, has rarely been published. Mr. 
John N. Cobb, one of the agents of the United States 
Fish Commission, discusses at length the sponge fish- 
ery of Florida and illustrates his text with many in- 
teresting photographs. Articles which will surely be 
read by the antiquarian are those on purses and on 
wateh-dials. Dr. H. Schweitzer’s paper.on some new 
photographic chemicals is published. An excellent re- 
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view of Blondlot’s N-ray experiments ts given, A con- 


Provision is 
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sideration of calcium steel, the new rival of ceramic 


gives curious bit of information. 


product many a 
Prof. D. I Mendelejeff 
with the periodic law 


whose name will be forever 


linked that he discovered, re- 
read a paper which he called “An Attempt at 
Ether.” An ab 


Suv 


cently 
a Chemical Conception of Universal 
stract of this published in the current 
Thomas W 


products now in use in our South 


paper is 
PLEMENT Pritchard reviews the methods 


of distilling pine 


ern States How to Build an Electric Oven” is the 
title of a practical article which will be found of value 
to amateur experimenters The usual Engineering, 


Electrical, and Consular Notes will be found in their 


accustomed places. 
EXPERIMENTS UPON THE PRESSURE OF WIND AT 
THE EIFFEL TOWER. 


BY EMILE GUARINI 





interesting experiments upon the resist 
made by M. G. 


bears his name, by 


Some very 


ance of the air have been recently 


Eiffel, at the 


of an apparatus of his invention 


tower which means 
which may be daily 
calm At a given 
falls 
from the second floor of the tower 
height of feet), 


seen in operation when the air is 


signal, a cylinder carried by a double spring 


with great velocity 


(that is to say, from a about 375 


along a vertical cunie, and then progressively slows up, 
shock at 3.28 feet from the 


and stops without any 


ground, remaining attached to the cable. This cylin 
der, a part of which is conical, carries in front a plate 


which is thrust backward by the pressure of the wind 
































APPARATUS FOR MEASURING THE PRESSURE OF WIND. 


fali. Such 
tared spring which measures the pressure 
upon a registering drum, the revolu- 
The ordi- 


during the displacement compresses an 
accurately 
and inscribes it 
tion of which is regulated by the fall itself 
nary inscribing style is replaced by a tuning-fork that 
makes 100 vibrations a second. When the apparatus 
is opened, there is therefore found inscribed upon the 
drum ‘an undulating curve that gives for every point 
the height of the fall, the pressure acting at this mo- 
ment, and the velocity, within an approximation of a 
hundredth of a second. This is the first time that one 
and the same apparatus has continuously indicated 
these various results from the zero velocity to that of 
130 feet a second, which is that of the most violent 
winds. 

As the pressure device may be of any. form and size 
whatever (a normal or oblique plane, a cone, sphere 
or cylinder), the apparatus is capable of giving more 
accurate and certain results than have hitherto been 
obtained in experiments on the resistance that the air 
offers to a moving body, and which is nothing else 
than the pressure of the wind upon a stationary body. 

Such determination presents great practical inter- 
est, either as regards the utilization of the pressure 
of the wind as a motor, or the resisting of it, as be- 
comes necessary in the practice ‘of the profession of 
the engineer and in experiments with dirigible bal- 
loons. 

In order to complete the description of the appa- 
ratus, the principle of which has just been indicated, 
it suffices to add that in order to diminish the effect 
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of the velocity of this ma of 265 pound moving at 
the rate of 130 feet a second, say nearly 90 miles an 
hour, the frame of the apparatus is carried by a very 


powerful double spring which slides freely along the 
cable as far as to within 65 feet of the ground, at 
which point the diameter of the cable progressively 
widens and the double spring also is forced to widen, 
end then exerts a pressure upon the cable and, through 
diminishes the velocity. 

The experiments that the 
the wind is notably less than that admitted up to the 
After they have been finished, this question, 


hitherto have 


its friction, gradually 
have shown pressure of 
present 
uncertain, will 
have demonstrated 


which has been very 


made an important progress and 
once again the services that the Eiffel tower is capable 
of rendering to science. 
s-Oo-e2 00°00" 
Engiveering Notes, 

The North-Eastern Railroad of Great Britain has 
been experimenting with a new system of illumination 
railroad cars The advantage of this system 
is required, and there is a complete 
In this method gasoline 


for its 
is that no wick 
absence of smoke and smell. 
into a receiver which contains a specially 
block; this block 
through it is 


is poured 
patented absorbent 
spirit, Which in passing 
When the lamp is turned on, this vapor 
contact with an ordinary incandescent 
brilliant flame of 50 candle power is 
charge of the lamp furnishes enough 
hours continuous 


prepared and 
absorbs the 
vaporized. 

comes into 
mantle, and a 
obtained. One 
eleven 


gasoline vapor to last for 


light. 


It is shown by the experiments of Dr. M. Ennslin 
(see Dingler’s Polytechnisches Journal, Vol. 318. Nos. 
50 and 51, 1903), that there exists a proportionality be- 
tween the load and the elastic deflection up to a limit 
beyond which the latter will go on more. slowly than 
The total deflection, on the contrary, will 
increase more rapidly than the loads from a given 
value of the latter. It is shown that the coefficient 
of elasticity of the disks investigated is partly greater 
and partly smaller than the one of bars from the same 
material, this being most likely due to the following 
reasons: (1) The inaccurate knowledge of the longitudi- 
nal tension, as well as of the constants of elasticity, of 


the load. 


the material in three perpendicular directions, (2) A 
singular state of internal stress, as due to the rolling 
process which is altered by annealing. (3) The influ- 
ence of transverse strains on the deflection of the disk. 
Neglecting the latter would result in the coefficient of 
elasticity of the disk being found smaller than that of 
tension bars. Revising the theory of circular disks, he 
concludes that any objections which might be raised are 
material influence on the 
In order to establish a 


incapable of exerting any 
figures found by experiment. 
still more satisfactory accord between experiment and 
theory, the isotropy of the material should be more 
fully accounted for. The accuracy of the theoretical 
results within the limits of proportionality may any- 
how be said to be sufficient from a practical point of 
view, but the author is not able to draw any conclu- 
regard to the behavior of circular plates 


sions with 


beyond these iimits. 


railroad relic, reminiscent of the 
locomotive, has been discov- 
ered in the north of England. The Liverpool & Man- 
Railroad Company, the first public road 
constructed, it will be remembered, inaugurated a 
competition in the latter part of the twenties of the 
past century for a locomotive, in which Stephenson 
and other inventors participated. Three engines—the 
“Rocket,” by Stephenson; the “Sans Pareil,” by Hack- 
worth, and the “Novelty,” by Braithwaite and Ericsson 
respectively—participated in the trials that were car- 
ried out in 1830. As is well known, Stephenson's 
“Rocket” secured the award of $2,500 which was of- 
fered, as being the most suitable engine attaining 4 
speed of 29 miles per hour. The “Sans Pareil’” was 
second with a speed of 23 miles per hour, while the 
“Novelty” withdrew from the trials owing to the 
joints of the boiler giving way when the locomotive 
had traveled only three miles. Both the “Rocket” 
and the “Sans Pareil” are now preserved in the 
South Kensington Museum, but the “Novelty” mys- 
teriously disappeared and was never found again until 
quite recently. It appears that Ericsson was so morti- 
fied by the failure of his conception, that he left it 
with his friend, Mr. Melling, who possessed engineer- 
ing works located upon a space adjoining the Rain- 
hill Station. These works were subsequently dis- 
mantled and the premises were occupied by the Rain- 
hill Gas and Water Company. The “Novelty” was 
thus lost sight of, but it has now been recognized 
working as a stationary engine, the wheels having 
been removed for this purpose. and its identity thus 
somewhat disguised. Attempts are to be made to 8¢ 
cure this third premier locomotive, and to place i 
alongside of its two contemporaries in the South 


Kensington Museum. e 


An interesting 
first days of the steam 
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Immunity From Consumption, 
To the Editor of the Scienriric AMERICAN: 

Pulmonary tuberculosis, or consumption, is the most 
common and dangerous of all diseases, in fact, the 
public statistics show that more than one-tenth of all 
deaths in the United States result from this disease, 
while between the ages of fifteen and forty-five the 
proportion is increased to thirty-three per cent, which 
means that one death in every three between these 
ages results from tuberculosis. Dr. Alfred Hillier, sec- 
retary. of the British National Association for the Pre- 
vention of Consumption, has for many years made a 
close study of this malady. In his new book, he states 
that “deaths from tuberculosis in England and Wales 
are estimated to amount yearly to 60,000, and in the 
rest of Europe to a million. In England one-half the 
deaths between the ages of twenty-five and thirty-five 
are caused by this disease.” 

It is a well-known fact that tuberculosis is due to 
the tubercle bacillus, a vegetable micro-organism which 
is motionless and helpless, but under the proper con- 
d:tions can grow and reproduce itself very rapidly. 
It has been estimated that in some cases, two or three 
thousand millions of tubercle baciili are discharged in 
the expectoration from a single case of consumption 
in the course of twenty-four hours. If such sputum 
lodges in places where it afterward dries and becomes 
puiverized, as on the street, floors, carpets, clothing, 
or handkerchiefs, these germs are liable to float in 
the air as an invisible dust, making it an easy matter 
for one to inhale them into his lungs. Ever¥one does 
inhale them more or less often, but if the lungs are 
fully developed and in a healthy condition, the germs 
will not prove harmful. 

The tubercle bacillus requires an unhealthy tissue 
and a certain amount of moisture to favor its devel- 
opment, and the lungs are most frequentiy infected 
because they are seldom fully developed in the human 
being, and especially in women. This is due to the 
fact that the apex or top of the lung is seldom filled 
with air, and consequently the tissue in that part of 
the lung becomes weak and unhealthy, for want of 
use, and makes the best kind of a place for the rapid 
development of this dangerous germ. 

For many years the medical profession of the entire 
world have devoted their thoughts and energies to the 
discovery of some cure for tuberculosis; but all efforts 
to cure the disease by drugs have utterly failed, and 
they now admit that the only thing that can be done 
is to give the patient plenty of fresh air, and adopt 
such strict sanitary measures as will prevent the 
spread of the disease to others. As pulmonary tuber- 
culosis—consumption—is the most common form of 
this disease, and is due to imperfect development or 
unhealthy condition of the lungs, why not make all 
children, and Others, immune from the disease, by 
teaching them how lo breathe properly, thus develop- 
ing every part of their lungs, and making it impos- 
sible for the tubercle bacillus to live there? 

When the disease is once established, it is difficult 
to cure it, because the patient's vital force is so low 
that he does not have sufficient power of resistance to 
repel the disease. Small or unused lung capacity 
means low vital energy; but when the capacity is in- 
creased, the vital force also is increased, as well as 
the power of endurance, giving the person greater 
power to resist diseases of any kind. 

The common nervous breakdown among children, 
as a result of overwork or too much mental strain, 
would seldom occur if the lungs were used as nature 
intended them. The matter of developing the lungs 
is very simple, and can be accomplished without any 
extra expense to the city or community. If all physi- 
cians would instruct their patients how to breathe 
properly, and if the boards of health and boards of 
education would compel all the schools to have their 
scholars rise in their seats and practise breathing exer- 
cises for a few minutes every morning, at the opening 
of the school, and at the same time tell them to prac- 
tise these exercises on rising in the morning and at 
other times during the day, the result would be that 
their lungs would soon be in a healthy condition, and 


* they would probably breathe properly during the bal- 


ance of their lives. 

If this rule was strictly carried out, the new cases 
of tuberculosis would soon be greatly reduced and, in 
a comparatively short time, tuberculosis would be 
substantially eradicated from our community. In the 
incipient stage of the disease, these breathing exer- 
cises will assist greatly in effecting a cure. 

No elaborate breathing exercises or gymnastic move- 
ments are necessary to properly develop the lungs, in 
fact, one simple breathing exercise would be sufficient 
—the double-breath. This exercise is taken as fol- 
lows: Stand erect, with the hands at the side, in line 
with the legs; take one long, full breath, hold it for 
a second, then take another quick, short breath on top 
of the other breath, and hold all for a second longer, 
then gradually exhale the air through the nose. All 
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inhalations and exhalations should be through the 
nose, and not by the mouth. 

There are a number of breathing exercises which 
will develop the lungs, but I mention this one as the 
best of all. Persons who are suffering from this dis- 
ease, in an advanced stage, should practise the long, 
deep single breath for some time—several days or 
weeks—before attempting the double-breath, as the 
latter is only intended to develop the lungs of those 
who are not seriously ill. If you will try this double- 
breath exercise, even once, the extreme top of your 
lungs will no doubt experience, for the first time, the 
agreeable sensation of a “breath of fresh air.” It is 
impossible for any one to contract consumption who 
will completely fill the air cells in his lungs with fresh 
air several times a day. Cc. L. Toriirr. 

New York city, March 10, 1904. 








THAWING OUT FROZEN WATER PIPES BY ELEC- 
TRICITY FROM STORAGE BATTERIES. 

In a recent issue of this journal we described a meth- 
od of thawing out frozen water pipes by means of 
alternating current transformed down to a voltage of 
50. While the apparatus described makes it possible 
to do this expeditiously where alternating current is 
available, there are nevertheless many instances where 
such current cannot be obtained. In such cases it is 
quite feasibie to employ storage batteries as a source 
of current, as these can easily be carted to the place 
where the current is needed and be made to supply 
sufficient for quickly thawing out any ordinary water 
pipe. 

Mr. T. D. Bunce, president of the Storage Battery 
Supply Company, of this city, recently made use of 
torty-eight 200-ampere-hour celis of battery for thaw- 
ing out a 14-inch service pipe and a section of a 2- 
inch main in Borough Park, Brooklyn. The diagram 
shows the connections that were made for thawing out 
the former, while the main between the two service 
pipes was afterward thawed out by attaching the wire 
seen running to the house to it at J. 
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WAGON BATTERIES 
DIAGRAM OF CONNECTIONS FOR THAWING WATER 
PIPES WITH STORAGE BATTERIES. 





Before attempting to use storage batteries for this 
purpose, Mr. Bunce first carried on some experiments 
to determine the amount of current and the voltage 
required to thoroughly heat an iron pipe. He connect- 
ed two 10-foot lengths of ‘4-inch iron pipe with a %- 
jnch tee, plugged the outer ends of the pipe, filled it 
with water, and inserted a thermometer in the tee. 
This showed the water to be at a temperature of 39 
deg. F. Connections were made to the ends of the pipe 
from two storage battery cells (4 volts) by means of 
heavy copper cables, and the ammeter registered 185 
amperes, while the voltage at the ends of the pipe was 
2%. The drop in voltage was due partly to the re- 
sistance of the wires and pipe, and partly to a lower- 
ing of the voltage of the cells under the heavy dis- 
charge. Kept up tor 10 minutes, this flow of current 
raised the temperature of the water only 2 deg., and 
the pipe was not so hot but that a person could hold 
his hand on it without burning. Three cells were 
next connected in series, giving an additional voltage 
on open circuit of 2 volts; and the result of this addi- 
tion was to send 260 amperes through the pipe. Flow- 
ing for 10 minutes, this current raised the tempera- 
ture of the water 18 deg., or to 59 deg. F., and thd 
pipe was uncomfortably hot to the touch, 

With this data as to the voltage and current re- 
quired to quickly heat an iron pipe, Mr. Bunce had 
his battery carted to the house where the water pipe 
was frozen. The joint of the service pipe and main 
was uncovered, and a connection was made from the 
battery to the main by means of a heavy wire cable 
and a special strap and clamp. The other terminal 
of the battery was connected to the '%4-inch service 
pipe where it came through the cellar wall. The cells 
were arranged in series and multiple, so as to give a 
voltage of 16. The current was over 300 amperes at 
the start, and gradually fell to this figure. It was 
kept on for 20 minutes, so as to make sure of thaw- 
ing out the large brass service cock as well as the pipe. 
The temperature of the latter rose rapidly, until, at 
the end of 20 minutes, the pipe was too hot to hold in 
one’s hand, As no water flowed, the conclusion was 








reached that the main was frozen. The house was the 
Jast one on the street, and the main eadod just beyona 
it. At the next house the water was running, showing’ 
that the main was frozen only between thé two houses. 
Consequently the wire which had been run to the 
house was clamped to the main at J, the cells were 
arranged in 16 sets of 3 each, connected in multiplé, 
thus giving 6 volts and each cell furnishing one-six- 
teenth of the total current. This was probably in the 
neighborhood of 2,000 amperes. It was kept on for 4 
minutes before the water began to flow. 

These experiments demonstrate that the amount of 
electric energy needed to thaw out water pipes is much 
smaller than was stated in the previous article on this 
subject, which we published two weeks ago. The ex- 
perimenter there stated that 11 to 15 kilowatts were 
necessary to thaw out a ‘-inch 30 or 40-foot pipe in 
from 5 to 8 minutes. Mr. Bunce used only about 4% 
kilowatts to thaw out 70 feet of %-inch pipe, and 
probably about 10 or 12 kilowatts to thaw out 20 feet 
of 2-inch main. The fact that with storage batteries 
there is no loss of energy in a rheostat or transformer 
doubtless accounts for this considerable difference. 
The batteries have a decided advantage in this re- 
spect, as the proper voltage for thawing a certain 
length of pipe can be obtained, thus making auxiliary 
resistance unneessary. 

Electrical Notes, 

A remarkable instance of the durability of electric 
pumps is reported from South Africa, where, in the 
mining districts, electricity and compressed air are 
fighting for supremacy. It was after the cessation of 
hostilities that the two shafts of the Knights Deep 
mine were found to be flooded out. The plant and 
other apparatus had been left just as they were before 
the war broke out, and the electric pumps and cables 
which were used at the mine had been under water 
for quite two and one-half years. Notwithstanding, the 
motors were brought out, dried, and set to work again. 
The firm who supplied the motors is not mentioned, 
but their name deserves to be placed on record, 


The new White Star liner “Baltic” is probably bet- 
ter equipped electrically than any other boat either 
afloat or building. In addition to the usual electrical 
appliances to be found on board present-day ocean 
liners, the “Baltic” is equipped with an electrical de 
vice for preventing collisions with other vessels. The 
moment another ship enters the “magnetic field” of 
the “Baltic” the needle of the indicating instrument 
points in the direction of the vessel approaching or 
being overtaken, and the steersman knows at once 
what course to take, Even the rhythmic beats of an 
unseen steamer's screws are registered by means of 
this delicate apparatus, Another safeguard is an elec- 
trical contrivance to show if the ship’s lights are burn- 
ing properly. An electric log for ascertaining the 
speed of the ship is another acquisition, and an electric 
lead for ascertaining the depth of the water is also on 
the list. There is, further, an electric device for reg- 
istering all signals, including steam sirens. The “Bal- 
tic” is equipped with electric refrigerating as well as 
electric cooking apparatus. 


Series motors approach to some degree the elasticity 
of steam engines, but for their dissipating in starting 
part of their energy on passive resistance. As these 
motors should therefore be fed at variable voltage, 
monophase motors seem to be especially available for 
electric traction purposes, allowing of high-tension cur- 
rents being used, and necessitating cnly one feeding 
wire, in addition to the rails serving as the return cir- 
cuit. The series monophase motor designed by Dr. 
Finzi (Elettricista, November, 1903), when working at 
constant voltage, automatically regulates its speed ac- 
cording to the load, the speed being inversely propor- 
tional to the latter for high values of the torque re 
quired. It permits of the regulation of the voltage when 
starting being effected without losses, and of the speed 
being varied within very extensive limits. On the 
other hand, it is not able to use directly high voltages, 
and is at present only applicable to relatively low fre- 
quencies. The characteristic curves of the motor, as 
given in the original paper, have several advantages. 
Thus, comparing the monophase and continuous-current 
motors designed for speeds of 22 kilometers per hour, 
the former will require in starting 9.4 watt-hours per 
ton, whereas the figures necessitated by the direct cur- 
rent motor are as high as 12.35 watt-hours. As Fe- 
gards the energy absorbed during a trial run by the two 
motors under equal conditions, for mean speeds of 17.5 
kilometers per hour and about 24 starts and stops per 
kilometer, the integrations of the diagrams give for 
the monophase car, weighing 9.45 tons, 45 watt-hours 
per ton-kilometer, and for the continuous-current car, 
weighing 9.65 tons, 70 watt-hours per ton-kilometer. 
Calculating the power factor from the experimental 
curves obtained, the value 0.7 was obtained in start- 
ing; whereas at the generating station the power facter, 
including the line, transformer, and motor, averaged 
during the run 0.8, varying between 0.6 and 0.95, 
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ELECTRICITY IN THE HOUSEHOLD. 
In this, the electrical age, no new house is consid 


ered complete unless it be fitted with electric lighting 
circuits, Whether the owner intends to use electricity 


illuminant. And yet the incandescent 


or £88 as an 
lamp has been in practical use but little over a score 
of years But aside trom its utility for illuminating 
a building, and for running an electric fan, the elec 
tric circuit offers many other advantages which the 
public is only just 


ompanying Ulustrations show 


beginning to appreciate rhe ac 
what a variety of uses 
the electric current can serve in an up-to-date home 
The fatiguing treadmill operation of the sewing ma- 
chine is done away with and the work is performed 
by @ little electric motor about a foot high and six or 
from the 


inches broad, which gets its 


lighting circuit 


seven power 
ordinary 
chanical 
chine through a friction wheel bearing on the starting 
The speed can be very deli 


and, changing this to me- 


movement, transmits it to the sewing ma 
wheel of the machine. 
cately regulated by means of a small lever and the 


machine can be as quickly started or stopped as by 
foot power 
can assume any 
only duty required is to steer the cloth 
needie. Even an invalid can safely operate a machine 
thus driven 


The electrically-heated flatiron shown in another il 


As shown in our illustration the operator 


easy, comfortable position, as the 


under the 


lustration possesses the advantages of maintaining an 
even temperature which continues as long as the de- 
vice is connected with the electric circuit The iron 
heats up in a few minutes and is very handy especial 
ly for occupants of flats and apartments in laundering 
small articles. It is also particularly useful for press 
ing a crease in a pair of trousers and smoothing ou! 
the wrinkles in a coat and vest 

One of our illustrations 
water” bag, which might better be termed 
bag, for instead of being filled with hot water, it con 
tains coils of fine flexible wire which are heated on 
passing the current through them. The bag heats up 
in five minutes, and as is the case of the electric flat 
iron it possesses the advantages of yielding a uniform 
degree of heat as long as it is in use. This is cer 
tainly a long step in advance of the hot-water 
now commonly used, which have to be refilled 
hot water every fifteen or 
then a uniform heat is not maintained 

Blectric curling-iron heaters are to be 
dressing tables of many fashionable hote! bedroom 
They are smal! and neat and they work auiomatically. 
The slipping of the iron 
into the heating chamber 
turns the current on and 
the withdrawing of the 
iron turns it off. They are 
popular because they do 
away with black smears of 


shows an electri hot- 


hot-wire 


bags 
with 
twenty minutes, and even 


found on the 


soot that the heating of a 
curling iron in a flame of 
gas occasions 

The electric chafing dish 
shows still another use of 
electricity in the home. It 
is really a small stove 
which can be regulated at 
will to give the desired in 
tensity of heat A traveler 
will find this stove particu 
larly useful It can be 
carried in the overcoat 
pocket and in aé_ hotel 
room, On a train, on board 
steamer,“ or wherever 
electricity is available the 
little stove can be set up 
and used for preparing cof- 
fee, tea, Welsh rarebit, etc, 

Aside from the electrical 
devices illustrated here- 
with, there are many oth- 
ers which are coming into 
practical use Electric 
griddies, cake trons, toast- 
ers, cereal boilers, and cof- 
fee urns are but a few of 
the many which 
are now finding their way 
into homes equipped with 
electricity. None of these 
contrivances calls for more 
than three-quarters of a 
cent per hour to operate, 
and besides their cheap- 
ness, their cleanliness, and 
their handiness, they have 
the additional quality of 
absolute safety. Insurance 
companies recom- 
mend them and the insur- 
ance rates are ‘owered 
where they are in use. 


devices 
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New System of Measuring Criminals, 

The police of London have introduced experimental- 
ly a new measuring system for recognizing criminals. 
As it has been successful, it will soon be adopted by a 
number of other police departments both in England 


and abroad. In this system only the impressions of 





Sewing Machine Run by Electric Motor. 


the fingers are taken. Compared with the Bertillon 
it has 
applied without any contrivances, and is, 


Whether it can com- 


system above all, the advantage of simplicity, 
as it can be 
therefore, much less expensive 
pletely take the place of the Bertillon system remains 
to be Berlin 


also inaugurated a card collection of 


seen. The police have for the present 
impressions of 
the fingers for recognition purposes. The new system 
is called Richard Guenther, Consul- 


General, Frankiort, Germany. 


‘Daktvloscopy.” 





Pressing With Electricaliy-Heated Flatiron. : 





The Electric Curling-Iron Heater, 
ELECTRICITY IN THE HOUSEHOLD. 


Marcu 19, 1904. 
OUR ENOWLEDGE OF THE MOON.* 

Prof. Pickering’s book on the moon, although essen- 
tially a popular work, is nevertheless an important 
contribution to the literature of a subject which has 
been made the object of ceaseless study even before 
astronomy had developed into a science. Based as 
the book is on very recent observations carried out 
by Prof. Pickering through the aid of Harvard Uni- 
versity’s observatory, and particularly on a splendid 
photographic atlas of the moon’s surface prepared 
under Prof. Pickering’s direction, it cannot but meet 
with the reception that it deserves. Astronomers who 
seek more technical information can find it in the An- 
nals of the Harvard observatory; but the man who 
has a leaning toward science but who has not suffi- 
cient astronomical training to warrant a perusal of 
the more pretentious annals, will find here just what 
he needs—an accurate, and withal a confessedly pop- 
ular account, of what astronomers have discovered on 
the surface of the earth’s satellite. With this brief 
expression of opinion, we may be permitted to pass 
to a general review of the contents of Prof. Picker- 
ing’s work. 

Just what may have been the origin of the moon 
has been the subject of much speculation. The most 
currently accepted theory, however, is that the moon 
is supposed to have been originally part of the earth, 
and that in some way it has broken off from the par- 
ent mass. We are certain that when the earth was 
terrestrial day was much 
As the original earth 
its nebulous form, its 
increased, and 
powerful solar 


still a mass the 
shorter than it is at 


contracted 


plastic 
present. 
cooled, and from 
rate of rotation must have steadily 
with it its centrifugal force. The 
tides which then existed, however, did much to reduce 
The final period of rotation was short- 
ened to about three hours. Gradually, the force of 
gravity at the equator became less and less. The solar 
tides in consequence became higher and higher. One 
day a cataclysm occurred, the like of which this earth 
has never seen before or since. Five thousand mil- 
lion cubic miles of material were hurled from the 
earth's surface by centrifugal force, never again to 
return to it. The somewhat fanciful suggestion has 
been made that the great depression occupied now by 
the Pacific Ocean indicates the spot which was filled 
by the moon, and that the eastern and western conti- 
nents were cleft in twain when that great division oc- 
curred, floating Nke two huge ice floes on the denser, 


this increase. 


partly metallic fluid of the earth’s interior. These 
huge depressions, when the surface had sufficiently 
cooled, were afterward 
filled with water, accord- 
ing to this theory, thus 
forming other’ existing 
oceans. 
When did this separa- 


tion of the moon and earth 
occur? It must have been 
rather recent in astronom- 
ical chronology. It is cer- 
tain that the earth must 
have been already con- 
densed from a huge gas 
eous mass to a compara- 
tively solid or liquid form, 
very hear its present size 
The moon is probably one 
of the younger members 
of the solar system. Stil! 
estimate its 





astronomers 
age at something like fifty 
million years. 
When it first 
journey around the earth, 
the moon could not have 
been spherical; for the 
earth would not have per- 
mitted so large a body to 
retain its shape so near its 
own surface. The moon's 
present form was probably 
assumed after it had es 
caped to a distance of a 
few thousand miles, a dis 
tance that constantly in- 
creased and will continue 
to increase within certain 
well-defined limits. When 
our satellite has retreated 
250,000 miles, the 
month 


began its 





to about 
length of a lunar 
will be increased to fifty 
of our present days; and 
our day will also have 
been increased _ fifty-fold. 
The earth and moon will 
constantly turn the same 
face toward each other as 





* The Moon. By Prof, William H. 
Pickering. New York: Doubleday, 
. Page & Co, 1965. 
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] 
The entire surface of the Moon was carefully mapped out and photographed five times, under the direction of Prof. Pickering, on the Island of Jamaica 


PART OF THE HARVARD PHOTOGRAPHIC ATLAS OF THE MOON, SHOWING SOME OF THE MORE PROMINENT CRATERS. 
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they did from the very beginning. This conclusion 
is based upon the assumption that when this event 
occurs, we shall still have seas and tides, of which 
fact, however, astronomers are by no means certain. 

From time immemorial, it must have struck astron 
others that the moon always presented the same face 
toward the earth, a phenomenon which is to be ex- 
plained by the fact that the moon rotates on its axis 
in precisely the same time it revolves around us in its 
orbit. The Cause is to be found in the tides—not our 
tides raised by the moon, but the moon's tides raised 
by the earth. It has been concluded by astronomers 
that the great lunar tides of that early period were 
not tides of water, but of molten rock, rising not mere- 
ly a few feet every twelve hours, but many miles— 
so fearful in the gigantic force which they developed 
that they quickly retarded the rotaiion of the moon. 
Soon it happened that the moon ceased to turn with 
regard to the tides. Thus it came about that the 
moon's period of rotation on its axis and its revolu- 
tion about the earth were made to coincide. 

These great tides must have ceased ages before the 
human race was born. They have probably left their 
permanent mark upon our satellite Very likely its 
surface is not spherical, but slightly elongated in the 
direction of our earth. If the moon's time of revolu 
tion begins to exceed that of its rotation, the earth's 
attraction on this projecting surface will retard its 
rotation by just the proper amount to bring about a 
coincidence with exactly the same result that a tide 
would have had. 

The greatest distance from us that the moon ever 
reaches is 253,000 miles; the nearest it ever comes to 
us is 222,000 miles. The time required by the moon 
to travel around the heavens until it arrives at the 
same point again is 27 1-3 days. This, the true period 
of revolution, is called one sidereal revolution. The 
time required by the moon to pass from full moon 
to full moon, or from any other phase to the same 
phase is 29% days, which period is called its synodic 
revolution and is usually referred to as the lunar 
month. Both periods are subject to slight variation 

The phases of the moon may be explained by the 
fact that the moon is a dark spherical body which 
shines only by reflected light. Astronomically speak 
ing @ new moon occurs only when the moon is between 
us and the sun, and is, therefore, invisible. The new 
moon, popularly so called, is seen only when the sky 
is sufficiently dark to present a complete outline of 
the disk. This illumination is due to the light which 
comes first from the sun, is reflected to the earth and 
back to the moon, and thence to the earth. What we 
really see is the earth light shining on the moon. 

Because the moon moves at different speeds in dif 
ferent portions of its orbit, while its axial rotation is 
uniform, it happens that we sometimes see a little 
further around one edge of the moon and sometimes 
around the other—a phenomenon which is called by 
astronomers the moon's libration, that is, its balanc 
ing in longitude. There is also a libration in latitude, 
which is caused by the moon’s turning sometimes one 
pole toward the earth, and sometimes the other. These 
librations enable us to see just a little of the other 
side of the moon, about nine per cent perhaps; but 
the Test must remain forever invisib: 

Although the moon's velocity in its orbit compared 
with that of some other celestial objects is compara 
tively low, yet its speed, compared with our terres- 
trial standards, is enormous. It moves with a mean 
velocity of 3,350 feet per second—a little faster than 
the highest speed yet given to a cannon bal! 

The mass of the moon is about 1-80 of that of the 
earth. Notwithstanding its smaller size, the bodies 
on the moon are much lighter than they would be 
here. The ratio is almost exactly one-sixth. A man 
who weighs 180 pounds on the earth would find that 
he weighed only 30 pounds on the moon. He could 
carry two men at once on his back for 20 miles, much 
more easily than he could walk that distance without 
a load here. He could throw a stone six times as far 
as on the earth. He could jump over a moderate- 
sized house or tree, and would not consider the feat 
at all wonderful. 

The moon is commonly considered a body without 
life, without an atmosphere. According to Prof. Pick- 
ering, however, it is not altogether so lifeless as we 
once supposed. Astronomers have never been able to 
detect the slightest refraction of a ray of light coming 
from a star and passing very near the moon's surface 
-~a test which was at one time considered proof posi- 
tive that the moon could have no atmosphere. When, 
however, an atmosphere becomes extremely rare, we 
are not sure just what will be the effect upon the re- 
fraction. It is barely possible that the moon may have 
a much denser atmosphere than observation might 
seem to indicate. Refraction in the case of the moon 
is extremely slight, so slight that it is quite immeas- 
urable, It has been assumed that the moon's atmos- 
phere, if it has one, ts about 1-10,000 that of our own. 
The strongest evidence that we possess of a lunar at- 
mosphere based on direct observation is found when 
the moon occults a bright planet, such as Jupiter. 
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Under these conditions a dark band is always seen 
crossing the planet, tangent to the edge of the moon. 
This absorption is never seen at the dark limb of 
the moon, indicating that the absorbing medium, what- 
ever it is, is condensed to a solid by the intense cold 
that must prevail during the lunar night. 

When the moon parted company with the earth, the 
two bodies doubtless divided their own atmosphere 
in proportion to their respective masses. But since 
the force of gravity on the moon's surface is but one- 
sixth that of the earth's surface, the density of the 
lunar atmosphere must have been only one thirty- 
sixth that of the earth’s. But even this is 300 times 
more dense than we actually find it at the present 
time. The lighter gases have been escaping from the 
moon for ages with considerable rapidity, leaving be- 
kind the denser gases, a process which is also occur- 
ring on the earth, but much more slowly. If the moon 
las an atmosphere, of what is it composed? Oxygen 
and nitrogen would escape from the moon's atmos 
phere as rapidly as hydrogen does from the earth. 
Carbon dioxide gas on account of its heaviness is more 
readily retained and is probably to be found on thé 
moon is considerable quantities. It is likely, however, 
that any gas not constantly renewed from the moon's 
interior would have disappeared from its surface long 
ago. The moon's atmosphere consists probably of 
water vapor and carbon-dioxide gas. There may be an 
amount of carbonic acid (which is to plants what oxy- 
gen is to animals) in a cubic foot of the moon’s at 
mosphere much larger than that contained in an equal 
bulk of our own. 

According to Prof. 
interplanetary space cannot be far from that of abso- 


Langley, the temperature of 


lute zero or 460 degrees below zero in the Fahrenheit 
scale. This is probably also the temperature of the 
night side of the moon. What the temperature of the 
day side may be, under a vertical sun, has not been 
determined with much exactness. Sir John Herschel 
and Lord Ross thought that it might exceed that of 
boiling water. Prof. Langley considers it very uncer 
tain, but probably not far from the freezing point 
Prof. Very has shown that the moon is at least harder 
than the snow upon its surface. 

To the selenographer, the moon's craters are per- 
haps the most interesting objects of study. Whether 
any of these craters are still active has not as yet been 
Some observers claim to have 
A careful study 


accurately determined. 
noted effects of volcanic disturbances. 
of some of the craters affords proof that some of the 
volcanoes may not be extinct. Prof. Pickering has 
studied dense clouds of white vapor that apparently 
arose from the bottom and poured over the southeast 
wall of what is known as Schroeter’s Valley, and has 
obtained evidence which would seem to prove that 
regularly occurring lunar changes of some sort are in 
progress. 

It there be any active volcanoes on the moon, it is 
evident that they must expel something. That some- 
thing, if we may judge by the volcanoes on the earth, 
{s water vapor and carbonic acid gas. We have seen 
that the moon's temperature has been estimated at 

-460 deg. F. Obviously, water in the liquid state 
can hardly exist at that temperature, for many crater- 
lets on the moon are lined with a white sub- 
stance which shines brightly in the sun. A white 
substance which lines some of the larger lunar 
craters is also found on a few of the higher lunar 
peaks. Besides these very bright patches, there are 
other regions less brilliant, but exhibiting the curious 
phenomena of being invisible for the first twenty-four 
hours after sunrise, and gradually appearing as the 
sun rises higher and higher, becoming fairly con- 
spicuous at the end of a couple of terrestrial days and 
then fading and disappearing before sundown. The 
most striking appearance, however, consists of long 
bright lines radiating in all directions—in some cases 
for hundreds of miles—from a central crater. These 
white patches are thought to be snow, invisible except 
when illuminated by the direct rays of the sun, be- 
cause the lunar sky is absolutely black on account of 
the rarity of its atmosphere. The fact that these 
white patches gather at the pole on the mountain 
peaks would seem to indicate that snow does fall 
upon the lunar surface. 

If the moon has an atmosphere of which water 
is not the least important ingredient, there is no rea- 
eon in the nature of things, why organic growth on its 
surface should not be possible. Moreover, the pres- 
ence of carbonic acid gas on the moon as a supposed 
ingredient of this atmosphere would lead one to infer 
that vegetation of some kind might exist, since car- 
bonic acid is the food of plants. It may be objected 
that the rarity of the atmosphere would preclude the 
existence of organic life. To this it may be replied 
that certain forms of vegetation on the earth often 
subsist for years without water. On the antarctic 
continent, for example, a certain lichen grows at a 
temperature that rarely rises to the freezing point. 
If there be vegetation upon the moon, it would have 
certain advantages over our own. In the first place. 
the low lunar specific gravity would enable the leaves 
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or branches to lift themselves with one-sixth of the 
effort required on earth. The absence of high winds 
upon the moon would permit a plant to rise above the 
surface of the ground without clinging close to the 
rocks as it would have to do in our arctic regions. 
Whether or not there really is vegetation on the 
moon’s surface is a matter of some dispute. Prot. 
Pickering believes that there is, basing his belief upon 
observations of what he has called “variable spots”— 
portions which exhibit a rapid darkening, beginning 
shortly after sunrise, followed by an equally rapid 
fading toward sunset, accompanied by a diminution 
in size as they darken. From the peculiar character 
of the variation observed, Prof. Pickering concludes 
that organic life resembling vegetation is the only 
simple -explanation of the changes which he has ob- 
served. Considering the long lunar day as a minia- 
ture terrestrial year, the theory of such life becomes 
colorable. The vegetation, if there be any, shoots up, 
flourishes and dies in a lunar day just as it grows 
and withers on the earth in a terrestrial year. 

“Canals” are usually associated with the planet 
Mars. Still there is some evidence that the moon too 
has what may be called its canals, although on the 
whole, the lunar canals are much smaller and perhaps 
broader in proportion to their length than those of 
Mars. Yet on account of the clearness of the moon, 
its canals are much more readily studied than those 
of Mars. These canals, according to Prof. Pickering, 
may be accounted for on the planet Mars by processes 
of vegetation. The formation of the lunar canals may 
likewise be explained by the presence of plant life. 
The study of these canals of the moon is important 
chiefly for the light it may throw upon a similar pne 
nomenon of Mars. If they are due to vegetation, and 
if, indeed, it can be definitely proved that vegetation 
does exist upon the moon, it shows with \;hat remark 
able tenacity life clings even to a body that is nearly 
dead. The conclusions as to the existence of vegeta 
tion and an atmosphere on the moon are largely Prof 
Pickering’s. It is doubtful if they will find ready 
acceptance by most astronomers; still the proof which 
he has advanced of the soundness of his theories is 
at least interesting. 

The photographic atlas of the moon, which forms 
perhaps the most important part of Prof. Pickering’s 
book on the moon, corrects many errors in prior maps, 
which have been made from observation. The accom 
panying illustrations show with what painstaking care 
the work of taking photographs of the moon by the 
Harvard College astronomers has been carried out. 
From the number of photographs taken, Prof. Picker- 
ing concludes that the total number of craters and 
craterlets possible upon the moon, under variable con- 
ditions, exceeds 200,000, but is less than one million. 

Prevention of Fire in Theatres, 

In a paper recently published in Dingler’s Poly- 
technic Journal (No. 5), C. Wegener draws attention to 
the fact that the amphitheatre being the best possi- 
ble “ventilating pipe” of the point of origin of a pos- 
sible fire, a radical alteration of the ventilating condi- 
tions in theatres would be the most fundamental re- 
quirement. The dangers of locating the main ventilat- 
ing tube above the amphitheatre are pointed out, the 
hot, and accordingly rather expansive, gases as pro- 
duced in the case of a fire on the stage being instan- 
taneously sucked through the amphitheatre. Fireproof 
curtains would be quite illusory in the case of a simi- 
lar arrangement of the ventilation both in the case of 
their being of asbestos and of iron, this being the 
cause of the inefficiency of the asbestos curtain in 
the Chicago disaster. Moreover, a partial lowering of 
the asbestos curtain must result in the ventilating 
effect being increased, as the fire gases, after being 
momentarily stagnated, will in the next moment issue 
from below the curtain with elementary force, igniting 
all they find on their way. The ventilating pipe should 
therefore be located at the back end of the stage, 
ventilating the whole of the amphitheatre above the 
stage. Three or more pipes should therefore be ar- 
ranged at suitable places, being provided with reliable 
suction devices. In order that the gases should have 
an issue at any height, the pipes should be fitted with 
suction openings at different heights, when the fire 
gases following the horizontal suction would instan- 
taneously issue outside through the opening. Suitable 
safeguards, as for instance fireproof curtains, woud 
in this case prove quite satisfactory. 
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Extinguishment of Petroleum Fires by Means of 


Milk. 

Every day the journals bring to our notice new ac- 
cidents due to the negligence or imprudence of those 
having petroleum lamps under their charge. Every 
well-kept kitchen is provided with a little stock of 
milk. While water only quickens the flame of petrol- 
eum or of gasoline, milk immediately extinguishes it 
and prevents all danger. This is a process which 
every mistress of a house ought to post in a prominent 
place in her kitchen—Translated from Le Journal du 
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THE JAPANESE SWORD EXERCISE.—I. 
BY G. H. TILDEN, 

Until the year 1603 A. D. there was no law existing 
in Japan with regard to the wearing of swords. Any- 
During the Tok- 
ugawa regime, however, a law was promulgated which 


one might carry as many as he chose. 


allowed only the nobles, the fig iting men or samurai, 
the artists or painters, and the swordsmiths to carry 
swords. This law remained in force until 1877, when 
an edict was issued forbidding anyone to wear swords 
in public. This naturally created discontent among 
those whose privilege it was to carry them, where- 
upon the government proclaimed another edict, allow- 
ing anyone to wear as many swords as he pleased. 
This removed the cherished distinction attached tc 
the wearer of a sword, and no one cared to 
Although 


wearing swords has entirely ceased for 


do what was permitted to all. 


twenty years in Japan, the old esteem and 
reverence for the weapon and its use still 
exists among the gentlemen of the coun 
try, and many of the nobility have at 
their houses regular establishments where 
fencing is practised Fencing teachers are 
attached to the police stations, and every 
policeman is instructed in fencing with 
the two-handed sword, as well as in the 


practice of jujutsu or the “gentle art.” 


The Japanese sword is usually wielded 


with both hands, and cutting plays a 
much larger part in heir sword play than 
the thrust and point They also fence 
with two swords at once, the long two 
handled weapon being held in the right 
hand, while the left uses the shorter and 
lighter blade. The accompanying photo- 
graphs show the position of the fencers, 
and illustrate the blows and thrust em 
ployed. The fencer stands with his right 
foot forward and his sword held in both 
hands directly in front of him, its hilt 
at about the level of his waist, its point 
being at nearly the level of his opponent's 
eyes. The illustrations show some of the 
favorite blows. One favorite blow is a 
rapidly-delivered cut upon the outside of 
the right wrist and forearm. This serves to disable 
the right arm. When the fencer is using a sword in 
each hand, it is the left foot which is advanced. The 
long sword in the right hand is held upraised over 
the head, the point directed backward ready to de- 
liver a cut, while the left hand holding the smaller 
sword is extended forward en garde. The user of 
two swords has a decided advantage over an adversary 
who wields but one 

My fencing teacher was originally a policeman, and 
about twenty years ago was stationed at the Yoshi- 
wara in Tokyo. Everyone who visited this district 
was obliged to put aside his swords at the entrance, 
and was not allowed to enter with them. One night 
five men entered the district wearing their swords. 
Refusing to give them up, a policeman remonstrated 
with them, whereupon they killed him. Mr. Hemmi 
then came up, and engaging the five men, killed three 
of them, and put the others to flight. The reputation 
acquired by this feat of arms enabled Mr. Hemmi to 
set up as a teacher of fencing. 

When handling and inspecting a sword, Japanese 
etiquette requires that the sheath should be held in 
the left hand, with edge of the blade uppermost. 
The blade having been gently withdrawn with the 
right hand, its various points are examined in the 
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following order: 1, edge; 2, sides; 3, back: 4, point; 
5, general shape and aspect. An old-fashioned cus- 
tom was to put paper between the lips while examin- 
ing a sword, in order to prevent the breath coming 
in contact with the blade, such contact being injurious 
to it. In removing the handle from the part of the 
blade upon which the maker’s name is inscribed, the 
handle should be held in the left hand, the point of 
the blade directed upward, and the left wrist struck 
several sharp blows downward with the right hand. 
This done after removal of the pin which secures it, 
loosens the blade in the handle so that it may be re- 


moved. When the examination is finished, the blade 


is gently returned to its sheath with the right hand, 
and the sword is handed to someone else for his in- 





A Blow Upon the Top of the Head and One on the Side of the Body. 


spection. In handing a sword to anyone it should be 
held in the left hand and the back of the blade should 
be turned toward him, in order to signify that there 
is no ill will. Touching the blade or feeling its edge 
with the finger is never indulged in, being considered 
bad form. 

The swordsmiths of Japan are divided into two 
great classes, those of the “old school” and those of 
the “new school.” All swordsmiths who lived before 
the beginning of the Tokugawa era, 1603 A. D., be- 
long to the “old school;” while those who lived sub- 
sequently to this, are of the “new school.” Among 
the swordsmiths of the old school there are four names 
which stand pre-eminent. These are, in order of their 
rank, Yoshimitsu, Masamune, Yoshihiro, and Mune- 
chika. Yoshimitsu, Masamune, and Yoshihiro all lived 
in the thirteenth century, while Munechika flourished 
in the tenth. Swords made by these men are now 
very rare. They are in the possession of families 
who would not part with them for any amount of 
money. There are in the list of the swordsmiths of 
the old school four named Yoshimitsu, four named 
Masamune, two Yoshihiro, and two Munechika. There 
are numerous forgeries also, and no one should go in 
for buying swords without having the advice of a 
trustworthy expert. The skill of some of these ex- 


perts is little short of magical. I was told by a Ger- 
man gentleman living in Tokyo that he gave eleven 
sword blades to an expert for examination, and if my 
memory serves me, the expert correctly named the 
makers of ten out of the eleven blades without look- 
ing at the names engraved upon the hilts. Besides 
the four swordsmiths already named, there is another 
deserving of attention. This is Muramasa, who wai 
a pupil of the great Masamune. He was widely known. 
and undoubtedly made swords which were excellent 
weapons, but his standing is very low in the rank 
of swordsmiths. He was a man of violent temper, 
and his swords acquired a bad reputation. It was 
supposed that once withdrawn from their sheath, they 
always shed blood before being returned. They were 
regarded as being particularly unlucky, 
so far as the Tokugawa family was con- 
cerned. The father and grandfather of 
lyeyasu, the first shogun of the family, 
were both attacked by men carrying Mura- 
masa swords. lyeyasu therefore issued an 
edict forbidding anyone to carry them, It 
was in this way that they acquired their 
bad reputation. The relations between 
Muramasa and his master, the great Masa- 
mune, were amusing. Masamune did not 
have a very high opinion of Muramasa’s 
work. One day Muramasa challenged him 
to a competitive trial of their respective 
swords. Masamune consented, and the 
sword blades were placed in a running 
stream of water, with their edges turned 
against the current. All the leaves, twigs, 
and rubbish which flowed down stream 
ran into Muramasa’s sword and were sev- 
ered, while they carefully avoided coming 
into contact with Masamune’s blade. 
“Ah,” said Masamune, “that demonstrates 
very well the difference between our 
swords; yours is bloodthirsty, and cuts 
everything which comes near it, while 
mine avoids doing unnecessary damage.” 

Muramasa left Masamune prematurely, 
went away into the country, set up a forge, 
and began to make swords on his own ac- 
count. One night Masamune happened to 
arrive at the very village where Muramasa had eatab- 
lished himself, and put up at the inn, entirely un- 
aware of Muramasa’s presence in the place. Mura- 
masa's forge happened to be near this inn, and he 
worked in his forge during the night. Masamune 
heard him pounding away, and recognizing the work 
that was going on, he began to pound with his clench- 
ed fist upon the floor and walls of the room. In the 
morning, the Jandlord said to him, “Are you crazy? 
Why did you pound al! night, and make such a racket?” 
Masamune replied, “I am not crazy, but by occupation 
I am a swordsmith, and hearing someone at work 
making a sword last night, I kept time with him by 
pounding with my fist, and I have come to the con- 
clusion that he does not pound enough; he would make 
a better sword if he pounded more.” 

Masamune afterward met Muramasa, and said to 
him, “Ah, it was you that I heard last night; and let 
me tell you that you have got to pound more if you 
wish to make a really good sword. You ought to come 
back to me, and study seven more years before you can 
be called a good swordsmith.” Muramasa consented 
to renew his study, but Masamune died before the 
seven years were up. I think that Masamune was 
regarded by my instructor as a better swordsmith than 
Yoshimitsu, who stood first on my list. While Masa- 
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mune was second. One certainly heard more of Masa- 
mune than of any other of the old swordsmiths of 
Japan He died at the age of eighty years at Kama 
kura, to which place he had come from Kyoto when 
seventy-one years of age 

My interest in the sword brought me into contact 
with a class of Japanese little seen by foreigners. I 
mean the senuine old-fashioned type; and from con- 
tact with these men, and knowledge acquired thereby, 
I think that one of the finest types of humanity was 
the medieval Japanese. They were possessed with a 
sense of honor, a devotion to duty regardless of con- 
sequences, unsurpassed elsewhere Their point of 
view, of course, was different from ours, and may seem 
grotesque to us in many ways, but their sincerity and 
fidelity are not to be questioned 

- >-e-> 
THE CAHOKIA AND SURROUNDING MOUND GROUPS.* 
BY Db. 1. BUSHNELL, JK, 
THE LARGEST MOUND IN UNITED STATES, WHICH COVERS 
MORE SPACE THAN ANY EGYPTIAN PYRAMID 

Below the mouth of the Missouri, for a distance of 
some 60 or 70 miles, the Mississippi is bordered on 
the east by the rich alluvial plain to which the name 
American Bottom is generally applied 

The plain rises gradually as it leaves the river, 
until it reaches the line of bluffs which forms its east- 
ern boundary. In width it varies from 2 to 10 miles. 
At 38 deg. 40 min. N. L.—the location of the Cahokia 
group—the biuff line is 8 miles from the river. The 
country west of the Mississippi, unlike the lowland 
opposite, is high and rolling, and formerly, before the 
city of St. Louis occupied the site, a limestone cliff 
rose abruptly from the river. 

Near the center of the American Pottom is the lare- 
est artificial earth 
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ing, once occupied that fertile region. Northeast of 
Cahokia, on the Bluff, are two large conical mounds, 
perfect examples of that type. From the summit of 
these mounds a magnificent panoramic view of the 
American Bottom is obtainable. The great Cahokia 
sxroup is clearly defined, surrounded by the homes and 
fields of the present owners of the land, while to the 
westward may be seen the waters of the Mississippi. 

The name Cahokia applied to the mound group per 
petuates the name of an Illinois tribe, which, together 
with the Tamoons, formerly Hved in that part of the 
valley. 

Few of the many mounds which formerly existed on 
either side of the river now remain in their original 
condition. Two entire groups have been destroyed to 
make room for buildings, while others, especially the 
Cahokia group, are being slowly but surely destroyed 
by the plow. Either the National government or the 
State of Illinois should act at once, and make the 
area occupied by the Great Cahokia and surrounding 
mounds a park, that these monuments of an unknown 
race may be preserved for future generations. The 
questions when, by whom, and for what purpose these 
mounds were erected cannot be answered. 

rHE FOREST PARK GROUPS. 

There were formerly two groups of small mounds 
located near the center of the western half of Forest 
Park, in St. Louis, which area is now known as the 
World's Fair site. 

When, during the autumn of 1901, it became neces 
sary to grade that part of the park preparatory to the 
erection of certain buildings of the exposition, I was 
enabled to explore the mounds. 

The two groups were distinctly separate, the smaller 
group of seven being located on the summit of the ridge 
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Brief Notes Concerning Patents, 

A railroad tie of concrete and metal has been in- 
vented by G. M. Burbank, general manager of the 
Hecla Belt Line, Bay City, Mich 
a cement form molded around a stiffening framework 
of twisted tiebar and an upwardly-bowed stiffening 
plate supported at either end by wooden blocks. The 
blocks extend above the surface of the tie, and form a 


The tie consists of 


resilient support for the rails. The wooden blocks 
are covered by broad plates with holes provided so that 
the tracks: may be spiked to them; and as the plates 
comprise part of the tiebar referred to above, the whole 
forms a very solid construction. The under surface 
of the cement body is arched upward to decrease the 
size and weight. These ties have been in experimental 
service for some time under the tracks of the Hecla 

Belt Line, and have proven very serviceable 
On September 1 there died at Watertown, N. Y., Daniel 
Minthorn, who had passed his ninetieth year and who 
was well known as a geologist and inventor, and whose 
long career was an active and unique one. While a 
portion of his life was spent in New York city, the 
greater part of it was passed at Watertown or the 
vicinity, where he did most of his scientific work and 
developed a number of important ideas in inventions. 
It was here that he, with George Paddock, built a mill 
at Natural Dam, and inaugurated the process of grin‘- 
ing iron ore into paint, which was then done for the 
first time. The paint mill was changed intoatale mill, 
and again Danie] Minthorn was the pioneer of another 
new industry, for no one before him had ever ground 
talc. He was also one of the first to engage in the 
business of making daguerreotypes, the lens used by 
him having been made by himself from an old pair 
of spectacles. Like many a gocnius before him, hs 
inventive facul- 








work in the Unit- 
ed States, the 
great Cahokia 
Mound, which 
rises in four ter- 
races to a height 
of 100 feet above 
the origina! sur- 
face. Its great 
est dimension is 
from north to 
south, 1,080 feet; 
its width from 
east to west is 
710 feet; while 
the area of the 
base is 14 acres 
Cahokia is sur 
rounded by a 
group of more 
than seventy les 


ser mounds, any 
one of which, if 
not overshadow 
ed by that great 
truncated pyra- 
mid, would itself 
be considered 





One of the Lesser Mounds of the Cahokia Group. 
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ties were develop- 


ed at the ex 
pense of his busi 
ness acumen; 
and while others 
made 

from his 
tions, he remain- 
ed poor. His lit- 
erary work was 


money 
inven- 


principally in the 
line of geology. 


Another Lesser Mound. What is said to 


be the first com- 
- mercial use _ for 
the X-rays has 
been discovered 
by a dentist of 
Cincinnati, Ohio, 
Dr. J. V. Cavans, 
who has found 
the rays available 
for the tanning of 
leather. Before 
making any an- 
nouncement of 
the new process, 
the doctor says 


ereat CAHOKIA MOUND: A TRUNCATED PYRAMID COVERING 14 ACRES, OR MORE THAN I8 COVERED BY THE LARGEST he has thorough- 


The mounds of 
this group are of 
two classes—conical and truncated, and rectangular 
pyramidal. The larger mounds belong to the latter 
class, and were erected with their sides toward the 
cardinal points 

One and six-tentha miles west of Cahokia is a group 
of five mounds, the largest of which is one of the 
most perfect in the American Bottom. Extending in a 
southwesterly direction from this group is a chain of 
mounds which terminated at a group of fifteen smaller 
mounds, near the Mississippi, all of which have been 
destroyed. Across the river from this point a group 
of twenty-six mounds formerly existed on the summit 
of the bluff. These were destroyed many years ago, 
when the area was cleared and buildings erected, form 
ing a part of St. Louis. A large isolated mound was 
located about 600 yards north of the main group. It 
was removed during the winter of 1869, and was found 
to contain a cavity or chamber in which were dis 
covered many human remains and quantities of shell 
beads 

About 7% miles northwest of Cahokia, and some 3 
miles east of the Mississippi, is a group of eleven 
large mounds on the north side of Long Lake. These 
mounds, with the exception of one, have never been 
explored. Some years ago the largest was destroyed 
by the construction of railroad grades. At that time 
many interesting objects of bone, stone, and copper 
were discovered. The slope of the bluff eastward from 
the Cahokia group appears to have been one extensive 
burial ground. The great quantities of human bones 
which have been exposed by the plow and by the wash- 
ing and wearing away of the surface prove that a 
great population, all traces of which are rapidly vanish- 





peasbligeet of Pevse tng portunes by the Peabody Museum, Harvard 
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or elevated ground to the south of the River des Peres, 
while the second group was in the lowland on the im 
The average dimensions 
diameter, 


mediate bank of the stream 
of the mounds of the smaller group were: 
48 feet; elevation, 3 feet. In all were discovered pieces 
of chert, potsherds, and charcoal scattered over the 
original surface. The mounds of the lower group 
were somewhat higher and several feet less in diameter. 
They were likewise explored, but nothing indicating 
the handiwork of man was discovered. 

The question has often been asked, For what purpose 
were these mounds, so numerous throughout the Miss- 
issippi Valley, erected? In the case of the seven 
mounds on the elevated ground, the finding of pot 
sherds, pieces of chipped chert, and the indication of 
fire, all on what appeared to have been the original 
surface, would point strongly to their having been 
the remains or ruins of earth-covered lodges. The 
early explorers mention such lodges in different parts 
of the valley, and, until the last quarter century, large 
villages of such habitations were to be found in the 
upper Missouri Valley. But fn the other mounds these 
indications did not occur. Clearly they were erected 
as they existed at the time of their destruction. 

——— + + > 
The Death of John 8S. King. 

Mr. John S. King, for many years business manager 
of the Iron Age, the Metal Worker, and Carpentry and 
Building, died at his home on March 4, at the age of 
sixty-three. After having served’ with distinction dur- 
ing the entire civil war, Mr. King came to New York 
city, In 1868, and almost from the very beginning. 
identified himself with the business management of 
the various publications of the David Williams Com- 


pany. x 





ly satisfied him- 

self of its 
success in every particular Samples of the new 
leather have been tested by experts, and it is said 
they have universally been pronounced equal to that 
tanned in the old way in every respect. The old 
method of tanning leather has been in use from time 
immemoria!, and the treatment has extended over a 
period of over five months. ‘The greater part of this 
time is consumed in the tanning liquor, and the ca- 
pacity of the tannery is often limited to the space 
to be had for the necessary vats. Because of the 
great amount of room demanded, the erection of @ 
building for this purpose 1s necessarily expensive. 
With the new process, however, this is all changed, 
for no vats are required for storage of skins in 
soak, and a great number of skins may be treated in 
a small establishment. in following Dr. Cavans’ 
method, the skins are soaked, as at present, in lime 
for the separation of the fibers and the removal of 
the hair. This usually requires about four days, 
after which the skins are soaked for about two hours 
in a solution which is part of the doctor’s process, 
and then they are exposed to the X-rays for fifteen 
or twenty minutes, when they are said to be as com- 
pletely tanned as a hide which has been four months 
in the vats. By using X-ray lamps of the most re- 
cent construction, it is said to be possible to treat 
a number of the skins at one time, thus bringing 
the cost of the application down to a minimum. This 
method reduces the process from one of four months 
to four days, and cuts down the cost by about 75 per 
cent. Furthermore, a tannery by the X-ray method 
can be erected for one-quarter the cost of one like 
those in use at present. Dr. Cavans’ method dis- 
penses with much of the skilled labor which is DOW 


required. 
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| Legal Notes. 


AN IMPORTANT QUESTION OF PATENT Orrice Prac- 
yicek.—In the case United States er rel. Steinmetz y. 
Allen, Commissioner of Patents, published in 109 O. G. 
549, the Supreme Court has rendered a decision of far- 
reaching effect on Patent Office practice. That part of 
the decision with which we have at present to deal is 
in substance, first, that an art or process and an appa- 
ratus for carrying it into effect may be of such inter- 
dependent nature as to be joined together in a single 
valid patent, and that rule 41 of the Patent Office 
Rules of Practice being repugnant to this principle is 
invalid; and second, that a repeated requirement by 
a primary examiner in the Patent Office, for the di- 
vision of an, application for patent into two or more 
separate applications, is a final action and is appeal- 
able to the Board of Examiners in Chief. 

The question of the joinder of inventions and the 
division of applications has recently become a serious 
one for inventors and patent attorneys. It is well 
settled that two or more inventions may be made the 
subject of a single patent, provided they are depend- 
ent or correlated. Until a few years ago, the Patent 
Office followed this principle, a little more strictly 
than the courts, but nevertheless to such an extent as 
to allow a single patent to embrace two or more inven- 
tions if they were actually dependent upon each other. 
The practice in this respect. however, has been grad 
ually contracted, until in its present form a great 
burden of expense and delay is placed upon the inven- 
tor by numerous requirements for division, and it may 
be seriously questioned whether the law gives author- 
ity for the actions of the Patent Office in many cases. 
Rule 41, referred to in the decision mentioned, re- 
quires among other things that processes and their 
machines be invariably presented in separate applica- 

* tions. Divisions in other subjects of invention are re- 
guired with equal strictness. In a case recently under 
our observation, a patent was asked on an agricultural 
apparatus, and it was required by the Patent Office to 
divide the case into seven distinct applications. This 
condition of affairs in many cases makes the cost of 
protecting an invention prohibitive. Many inventors 
are poor, and have enough to bear without an extra 
expense in the Patent Office. 

By the recent decision of the Supreme Court some 
relief may be afforded. From the fact that appeal may 
be taken to the Board of Examiners in Chief on ques- 
tions of division, it fellows that this question can be 
brought before the Court of Appeals of the District of 
Columbia; and if the Patent Office authorities continue 
to construe the rule of joinder of inventions so strict- 
ly, it is possible that their practice may be modified 
by the Court of Appeals. In the interest of the inven- 
tor and of the correctness of Patent Office practice, it 
would seem to be the duty of attorneys to push the 
question to a settled, and if possible more liberal, 
practice on the subject. It has been urged on behalf 
of the system, that the exigencies of the 
classification of inventions demand this extreme di- 
vision. With this view of the matter we cannot 
wholly agree. The classification is most important, 
but its integrity can be preserved by a proper system 

















present 


of cross references to the severai classes, and conse- 
without resorting to a practice the authority 
for which which beyond doubt 
places too heavy an expense upon the inventor. If it 
be that Congress does not provide for a force suffi- 
cient to permit of properly classifying the subjects of 
invention without resorting to extreme requirements 
of division, then it is the plain duty of all friends of 
patent system to urge upon Congress the 


quently 
is questionable, and 


our great 
necessity of some action in the matter. 

An Unrairn Competition Case Decipep BY THE Sv- 
PreME Courr.—The French Republic as owner, and La 
Compagnie Fermiére de |'Establissement Thermo de 
Vichy as springs of Vichy, France, 
brought an action against the Saratoga Vichy Spring 
Company for the unlawful use of the word “Vichy,” 
claimed by the plaintiffs as a commercial name or 
trade mark end appropriated for waters of defendant, 
which are drawn from a certain natural spring at Sar- 
atoga, N. Y. The defendants set up that for fifty 
years mineral waters had been sold throughout the 
world under the name “Vichy,” and that such name 
has come to denote a certain type of water and does 
hot stand for the water of any one spring; that Sara- 
toga “Vichy” has never been sold as the Vichy of 
Plaintiffs, but has been so labeled that all might know 
that it came from the springs of Saratoga. The bill 
Was dismissed by the Circuit the ground 
that the plaintiffs had no exclusive right to the word 
“Vichy,” and that defendant had never been guilty of 
4n attempt to palm off its waters as the imported arti- 
cle. On appeal the Court of Appeals reversed the de- 
cision of the Circuit Court and granted an injunction 
against the use of one particular label or “any other 

-label in which the place of the origin of the water is 


lessee of the 


Court on 


vee 


Scientific American 


not as plainly and prominently made known as the 
fact that it is named “Vichy.” A writ of certorari 
was applied for and granted. The Supreme Court at- 
firmed the decree of the Court of Appeals in an inter- 
esting opinion, of which the following is a digest: 

“The title of the French Republic to the springs of 
Vichy, a commune of France, is clearly established. 
Known for their medicinal qualities since the time of 
the Roman Empire, and originally belonging to the 
feudal lord of Vichy, they were sold by him in 1444, 
together with the castle and its dependencies, to 
Pierre, Duke of Bourbon, in whose family they re- 
mained until 1531, when, for the treason of the Con- 
stable of Bourbon, they were confiscated by Francis 
I., and became the property of the crown, in whose 
possession they remained until 1790, when they were 
united to the public domain, and afterward passed to 
the French Republic and its successors, and were oper- 
ated directly by the officers of the state until June, 
1853, when they were leased for a fixed rental to a 
firm of which the Vichy company is the successor. The 
bottling and exportation of the waters was commenced 
before 1716, and in 1853 they began to be exported di- 
rectly to this country, the shipments in 1893 amount- 
ing to about 300,000 bottles. For many years they have 
been bottled and sold all over the world. 

“The rights of the defendant originated from a 
spring discovered in 1872 in the township of Saratoga 
Springs, New York, the waters of which, though dif- 
fering from the waters of the Vichy spring both in in- 
gredients and taste, have a certain resemblance. to 
them which suggested the use of the word ‘Vichy.’ 
The water began to be bottled and sold in 1873 by the 
owners of the spring, and in 1876 became the property 
of the defendant which has since sold the water, using 
various bottles, circulars, and labels, containing more 
or less conspicuously displayed the word ‘Vichy.’” 

“As the waters of Vichy had been known for centu- 
ries under that name, the court thought there is rea- 
son for saying the plaintiffs had, in 1872, acquired an 
exclusive right to the use of the word “Vichy” as 
against every one whose waters were not drawn from 
the springs of Vichy, or at ieast, as observed by a 
French court, “from the same hydrographical region 
which may be called generally the basin of Vichy.” 

“True the name is geographical; brt geographical 
names often acquire a secondary signification indica- 
tive not only of the place of manufacture or produc- 
tion, but of the name of the manufacturer or producer 
end the excellence of the thing manufactured or pro- 
duced, which enables the owner to assert an exclusive 
right to such name as against every one not doing 
business within the same geographical limits; and even 
as against them, if the name be used fraudulently for 
the purpose of misleading buyers as to the actual 
origin of the thing produced, or of palming off the 
productions of one person as those of another. 

“In a French case arising in this connection, and 
brought by the Vichy company against a rival com- 
pany owning two springs in the same neighborhood, 
complaining that, by the composition of its name and 
the arrangement of its labels, as well as by the tenor 
of its different appeals to the public, the company 
owning these springs had created a damaging confusion 
between the two companies and their product, it was 
held that, while the rival company had a right to the 
use of the word ‘Vichy, it was bound to state the name 
of its springs, the place where they were located, as 
‘near Vichy,’ in letters identical in height and thick- 
ness as those of the word Vichy in their advertisements 
and labels, and also the name of their springs in let- 
ters at least half their size; in other words, it was 
bound to adopt such precautions as would fully apprise 
the public that it was not purporting to sell the waters 
of the original Vichy company, though, being in the 
same basin, they were entitled to use that designation.” 

“A serious difficulty in the way of enforcing an exclu- 
sive right on the part of the plaintiffs to the use of 
the word Vichy was their apparent acquiescence in 
such use by others. For thirty years the defendant, 
the Saratoga Vichy Company, has been openly and 
notoriously bottling and selling its waters under the 
name of the “Saratoga Vichy” until its competition 
has become an extremely serious matter to the plain- 
tiffs, whose importations began in 1853 with only 316 
bottles, which by the year 1893 had increased to 298,- 
500 bottles. The entire shipment of the Vichy com- 
pany amounted in 1896 to nearly ten millions of bot- 
tles. Under such circumstances, and in view of the 
further facts that other waters were openly manufac- 
tured and sold in this country under the name of 
Vichy, and that a manufactured water was dealt out 
by the glass under that name in innumerable soda- 
water fountains throughout the country, it was impos- 
sible to suppose that the plaintiffs were not aware of 
these infringements upon their exclusive rights. “It 
argues much more than ordinary indifference and in- 
attention to suppose that the large amount of this 
rival water could be advertised and sold all over the 
country without the knowledge of their agents, who 
would naturally be active in the protection of their 
own interests, if not the interests of their principals. 
In fact, they, had aliowed the name to become generic 
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and indicative of the character of the water. With all 
these facts before them, and with the yearly incréas- 
ing sales and competition of the defendant company, 
ho move was made against them for twenty-five years, 
and until 1898, when this bill was filed. A clearer case 
of laches could hardly exist.” 

“The plaintiffs, then, were put in this dilemma: If 
the Republic was a necessary party, as it sued in its 
private and proprietary capacity, the defense of laches 
was available against it. Upon the other hand, if it 
was an unnecessary party, the defense of laches might 
certainly be set up against the Vichy company, its co 
plaintiff.” 

The court did not think the position of the plaintiffs 
in this connection affected or strengthened by the 
eighth article of the treaty of June 11. 1887, with 
France and other nations, known as the Industrial 
Property Treaty (Comp. of Treaties, 684), which ‘de 
clares that “the commercial name shall be protected - 
in all the countries of the Union without obligation 
of deposit, whether it forms part or not of a trade or 
commercial mark.” [25 Stat. at L. at p. 1376.) That 
article was evidently designed merely to protect the 
citizens of other countries in their right to a trade- 
mark or commerciai name, and their right to sue in 
the courts of this country, as if they were citizens of 
the United States. It could never have been intended 
to put them on a more favorable footing than our own 
citizens, or to exempt them from the ordinary defenses 
that might be made by the party prosecuted. 

Conceding that the defense of laches would not be 
available in a case of actual fraud, or an attempt to 
foist upon the public the waters of the defendant as . 
those of the original Vichy spring, the court found 
but little evidence of such purpose. The two waters 
not only differ in their ingredients and taste, but the 
French Vichy is a still, and the Saratoga Vichy, as / 
well as the other American Vichies, an effervescing 
water. There was no attempt made whatever by the 
defendant to simulate the label of the plaintiffs upon 
the body of the bottle. “The word Vichy is never used 
by the defendant alone, but always in connection with 
Saratoga. The two labels not only differ wholly in. 
their design and contents, but even in their language— 
that of the plaintiffs being wholly in French. Plain- 
tiffs’ label contains the word Vichy prominently dis- 
played, with a picture of the thermal establishment 
where it is bottled and the name of the particular 
spring.” 

It was said by the Supreme Court in Delaware & 
H. Canal Co. v. Clark, 13 Wall, 322, 20 L. ed. 683, “In 
all cases where rights to the exclusive use of a trade- 
mark are invaded, it is invariably held that the es- 
sence of the wrong consists in the sale of the goods 
.of one manufacturer or vendor as those of another; 
and that it is only when this false representation is 
directly or indirectly made that the party who appeals 
to a court of equity can have relief.” Applying this 
doctrine to the case under consideration the court was 
clearly of opinion “that there is no such similarity in 
the labels as at present used, and that there is no such 
fraud shown in the conduct of the defendant, as would 
authorize us to say that plaintiffs are entitled to re- 
lief.” 





AN AMERICAN INVENTION Berort AN Enoiisu Court.— 
There recently came up for adjudication in the Chan- 
cery Division of the High Court of Justice, the case 
ot Fuller vs. Handy, which involved the validity of a 
patent granted to Ida May Fuller for “means or ap- 
paratus for effecting the simulation of flames of fire 
for spectacular purposes.” The defendant, Emilie Di- 
ana Handy, alleged want of novelty in the plaintiff's 
invention by reason of publication of prior specifica- 
tions; secondly, prior user; and thirdly, want of sub- 
ject matter in view of the state of the art. 

Put shortly, plaintiff's apparatus is of this nature. 
Under the stage is a platform, upon which are mounted 
fans having their axes converging toward one an- 
other; above that is an opening in the stage; below, 
are means for lighting through the hole in the stage. 
On the top is a box-shaped construction with a wire- 
work lid. To the wirework are fastened separate strips 
of transparent material in the form of flames. When 
the apparatus is in operation, the light is directed up- 
wardly to the opening, and a draft is created by means 
of a fan below. The strips of materia! ascend, and give 
the appearance of flickering flames. 

The defendant's appliance did not suffer essentially 
from plaintiff's invention. It seems that certain phases 
of the plaintiff's invention had long been known to 
stage managers. As to prior specifications the court 
did not find the whole combination of plaintiff's ele 
ments in any of them; but they did show, in the court's 
opinion, a great deal of common knowledge with ref- 
erence to the art, and most of the elements comprising 
the plaintiff's invention. The use of fans is old: the 
use of strips illuminated by beams of light was old; 
the wirework or gridiron to which the strips were at- 
tached was old. To use the terms of American patent 
lawyers, the plaintiff had simply invented a new com- 
bination of old elements without producing any new 
result. The action failed and was dismissed. 
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RECENTLY PATENTED INVENTIONS. 
Riectrical Devices, i 
LIGHUTNING- ARRESTER..-U. N. Ketrer, 
in the patent the liven 
reference improved light 
ning arresters of with a 
capable particu- 
with 


Topeka, Kan present 


to new and 
kind 

general 

in 


tlon has 
provided 
but 


connection 


the 
of 
for service 


fuse, and use, 
larly adapted 


telephones, telegraphs, voltmeters, and the like. 


Mardware and Tools, 

BAW SBWAGING AND FILING GAGE 
8. J. GaLLoway, Hilisboro, Ore. This invention 
to @ tool adapted especially for 
cut drag saws: and it comprises devices 
for swaging or trulng the drag-teeth and for 
gaging the filling or sharpening of the cutting 
teeth, these devices being embodied in a single 
instrument, that by of this instru- 
ment the entire saw may be put in order 

TONGS OR CLAMP.P. A. Oxwtn, Menno, 
ss wD Mr. Orth has in view In this invention 
the provision of a simple tool adapted to grasp 
a heated plowshare, so as to hold it in shape 
when immersing it In a bath for tempering the 
share. The tool affords protection to the edge 
of the share to prevent it from taking too hard 
a temper, and the tool is adjustable to plow 
shares of different sizes. 


relates cross 


or 


mo means 





Meating and Lighting Apparatus. 

LAMP... G. Hotmerre, Woonsocket, 8. 
Db. In this patent the Invention 
lamps, more particularly of the type used out 
of doors and subjected to ali kinds of weather. 
KM relates furtber to certain improvements 
upon the carbureters for hydrocarbon-vapor 
generators sometimes used in connection with 


relates’ to 


such lamps. Guests of cold wind or sheets of 
rain cannot affect the lamp. The globe and 
almost the entire outer parts may be covered 
with snow and ice and not materially impair 
the Iuminating qualities. 

LAMP.-R. P. Hasen, Sturgis, 8. D. In this 
instance the invention has reference to im 


provements in gasoline-lamps, the object of the 
iaventor being to provide a simple means for 
causing a constant and uniform 
the gasoline without the of pumps, thus 
resulting in a steady Location § of 
weights indicate when It Is necessary refill 
the reservoir, and to clean it, the and 
plunger may be easily removed, 
RADIATOR.._G. M 
wood, Ontarlo, Canada. 


pressure on 
use 
light 
to 
cover 


Aytswortn, Colling 
The invention has ref 





erence more especlaily to the form of radiator 
shown and described In a former patent 
granted to Mr. Aylesworth, The principle ob 
ject is to provide a structure of this kind 
which operates to promote the process of con 
vection taking place within a room or other 
apartment in which the radiator may be lo 

ted, 

APPARATUS FOR FEEDING FINE FUEL 
AND AIR TO FURNACES A. E. Creion, 
Ronceverte, W. V. The primary object in this 


the fuel om the grate in 
better combustion 


case ia to distribute 
such manner as to insure a 
of the fuel and the gases therefrom, and this 
ls effected by a mechanism adapted to operate 


automatically The fuel-dischargers proper 
may, however, be manipulated manucily, and 
they are so arranged as to operate without 
obstructing access to the grate through the 
ordinary furnace-doors for raking the fire as 
practised in the case of boller-furnaces 
Houschold Utilities, 
PERMANENT MEMORANDUM FOR 





| 
| 





| 
| 
i 


| 





| wheel-lathes 


| ejecting 


INDUCTION-VALVE FOR 
BOTTLE-FILLING MACHINES.—-8. C. MuL- 
Ler, Louisville, Ky. Mr. Miller's invention per- 
tains to bottle-filling machines, and has for its 
object the provision of an induciion-valvé for 
the filling-tank thereof which will render the 
feeding of a supply of liquid to the tank auto- 
matic in operation. It is adapted for the fll- 
ing of bottles of large or smail dimensions. 


BOTTLE-FILLING MACHINE.—S8. C. Mtt- 
Ler, Louisville, Ky. The object of the present 
invention is to provide a bottie-filling machine 
having details of construction which especially 
adapt It for filling bottles with a semi-liquid 
material that does not flow freely—that is to 
say, condiments, such as mustard, catsup, and 
chile sauce, that require air pressure to en 
force the passage from the tank through the 
filling-tubes and into bottles to be filled. Im- 
provements in this class of apparatus are 
shown in two former patents granted to Mr. 
Miller. 


ICE-MAKING 


AUTOMATIC 


MACHINE.—R. F. L&ARNED, 
Natchez, Miss. One object the inventor has in 
view is to provide means in a freezing-can 
which will establish and maintain a circulation 
through the water in order to obviate the for 
mation of a core in the center of a commercial 
cake of ice. A further object 
clogging or closing of alr or 
pipe associated with the can, thereby Insuring 
operation of the apparatus when 
it In service. 


is to overcome 


the gas supply 


Hinciarp, Buffa 
reference 
for 


w. J 
present Invention has 
to in clutch-pulleys adapted 
use on shafts and machinery object 
in view the 
single structure the 


CLUTCH-PULLEY 
lo, N. Y. The 
improvements 
and one 


the inventor has is provision of a 


device which embodies In a 
to drive 
the belt 


be driven by a 


fast or 


parts hecessary or to 
helt make 
with a shaft 

DECORTICATING-MACHINE,- A. D. 
Rue Jean Martin, Marseilles, France 
the invention 


to member loose 
Es 
riENNE, 0 
In this patent 
chine for decorticating ramile and other plants, 
effecting a regular 
decortication of all the 
or stalks introduced into the apparatus and a 
separation of the hackled material. The 
paddles 
to 


relates to a ma 


leaves, textile materials, 


and complete 


or 


leaves 


ready 
arranged elastic pallets or 
this machine can be applied 
decorticating-machines. 
CUPEL-MAKING MACHINE.-A. C. CAL- 
KINS; Angeles, Cal. Means are 
by this invention for producing cupels used in 
separating metal, gold and silver, 
from lead oxidizing the lead and forming 
it into litharge, which, 
absorbed by the porous 
made. The inven 
tion more specifically relates to Improvements 
in that type of machine in a former 
patent granted Mr. Calkins and provides means 
whereby the operation of making cupels will 
be more practical and economical and in which 
a more effective means for the cupel-body and 
the the mold is provided. 


specially 
characterizing 
other forms of 


Los 


precious 


by 


are bone-ash, 


which the cupel is present 


disclosed 


same from 


ORE-SEPARATOR.—-H. J. Burrovens, Los 
Angeles, Cal. The mechanism separates pre 
cious metals from their ores. In carrying out 


the invention Mr. Burroughs has practically in | 


view the production of a separator of the char 
acter specified which may be easily and readily 
assembled in position for use and which shall 
be simple in construction and capable of etand 
ing the strain and wear and tear to which it 
is subjected while in operation. Devices are 
provided for adjusting or raising and lowering 


the cylindrical water-tank of the separator 
relative to the mercury tank, and occupying 
little space 


Crow ey, Savannah, 
to wheel-lathes, 


WHEEL-LATHE.—J. BR 
This improvement relates 
definitely stated work-driving 
The special object is to simplify 
work-driving hereto- 


Gia 
more 


and improve the devices 


| ‘ 
fore employed in connection with car-wheel.turn 


HOUSEHOLD USE.—A. R. Mensine, Chicago, 
ik) =«6'The principal object the Inventor has in 
view is to provide a simple and compact arti 
cle of the type described which may be secured 
to a door or wall in a room where it may be 
easily and conveniently reached and will al 
ways be in plain view to remind the house 
hold ec? articles desired 

PICTURE-HANGER.— H. MINCK, Jersey | 


Clty, N. J. One purpose of this Inventor Is to 
provide a picture-hanger entirely 
of wire, and consisting mainly of two !imbs con 
nected by a hook or other 
device, each of which limba terminates at its 
free end in an loop for attachment to a 
picture frame. 


constructed 


open 





Machines and Mechanical Devices, 
METER FOR MEASURING WATER OR 
OTHER LIQUIDS...0. C. Pires, Horsens, 
Denmark Water-meters bullt on the turbine 
and water-wheel principle generally suffer from 


the drawhack that the meter registers differ 
eutly by different pressures, and consequent 
different velocity of rotation Another, that 
they are easily influenced by dirt and wear, 
and thereby become inaccurate, the least re 
sistance againet the revolving of the meter- 
wheel waking the registration less. This de 
viee regulates the meter-wheel rotation so as 


to get rid of the above-named drawbacks. 


GRIP-WHEEL.-H. F. Ona, Wendling, Ore 
Iw this Instance the invention has reference to 
Improvements in cabte-grip wheels for logging 
or traction engines, an object being the pro- 
vision of a orirsing mechanism operated by atr 
or steam pressure and haying means for auto- 
mafically controlling the supply and exhaust 
of motive agent. ‘gripping takes place 





aboat two thirds of the wheel. 
- ' 
: 44 
es oF 
mai “a 
is 
ih oalte. 5 q Fs ee 


form of suspension | 


ing lathes In the practice of this invention 
jany type of center-drive lathe may be em-/| 
ployed 

AUTOMATIC ADDING AND SUBTRACT 
ING APPARATUS.--N. H. Kovama, New York, 





N. Y. In this case the Invention relates to that 
form of apparatus employing a series of wheels 
each carrying its periphery a series of 
numerals, and the inventor provides special de 


on 


vices In connection with the wheels to insure 
the locking of the same at the proper times 
and to cause the operations to be perfected 


with accuracy and expedition. 
STAVE-SHAPING MACHIINE.-A. L 
Whitecastle, La Mr invention 
to Improvements in machines for shaping staves, 
by which he is alile to prepare staves for tanks, 
vats. stills, and regularly-tapered re 
ceptacies In a manner to give the desired longi 
the necessary bevel the 
beth these operations be- 


Suaw. 


Shaw's refers 


other 


tudinal taper and to 


edges of the staves, 


ing performed on the stave simultaneously anti 


during its passage through the machine. 

KNITTING-MACHINE.--I. W. Lama, Perry. 
Mich, The invention pertains to machines of 
the Lamb type for two straight rows of needles 
arranged on opposite sides of the machines and 
between which rows of needles the work passes, 
as shown, for instance, in former Letters Pat- 
ent granted to Mr. Lamb. The object of the 
Inventor In the present case is to provide an 
improved machine more especially designed for 
producing mittens, sweaters and other gar- 
ments having main and ausiliary parts, 


. 


maintaining | 


furnished | 


with other Impurities, 
from | 


means for, 


Of Interest to Farmers, 

COUPLING.—W. H. Wattace, Whitefield, 
near Henry, Ill. The invention has reference 
to improvements in couplings particularly de- 
signed for use in connection with traction- 
engines for coupling the same to tenders, agrl- 
cultural implements, threshing-machines, and 
other wheeled devices, Mr. Wallace's object be- 
ing to furnish a coupling that may be readily 
attached to a traction-engine and that will be 
strong and durable. An engineer can couple 
his engine to a separator without assistance of 
those who are getting the latter ready for the 
road, thus saving much time and labor. Cush- 
ion springs are the only springs used and they 


avold sudden jolting upon starting or stop- 
ping of an engine. 
BINDER-COVER.—A. Herries, Tonkawa, 


Oklahoma Ter. The object of this improve 
ment Is to provide a structure affording a com- 
plete and effective cover for grain-binding ma- 
chines. In many instances these machines are 
necessarily continually exposed to the elements 
and rapidly deteriorate by reason thereof. By 
means of this invention, however, they may be 
conventently effectively covered and pro- 
tected from any deleterious exposure, as fully 


and 


housed. 


as though they were 
MECHANICAL MOVEMENT ADAPTED TO 
GRAIN-BINDERS.--W. CC. Duryea, Blawen 





burg, N. J. The intention in this instance is to 
provide novel means for driving a rotating knot 


ter-shaft and a rocking needle-shaft without 
| resorting to the use of a long train of gears 
jand a complicated clutch mechanism usually 


employed for actuation of these parts. The sub 
ject-matter of this application constitutes a 
division of a prior application for Letters Pat- 


ent filed by Mr. Duryea. 





Pertaining to Vehicles, 
SUPPORT FOR BUGGY-TOPS.-J 

| ESGANDRO, Walnutgrove, The 
ble support In this invention comprises a clamp 
to known the 
support and it 


by’ AL- 
Cal. detacha 


what is commonly as 
of 
arms 
with 
of the top will be evenly 


jolting and distortion of the top when the vehi 


attachable 
prop 
supporting 


the buggy has spring 


formed and arranged in a 
the effect that the 


distributed to prevent 


special manner weight 


cle is traveling over rough or uneven ground. 
BRAKE-LEVER ATTACHMENT ae 
Cooke, Condon, Ore The purpose of this 





invention is to provide a brake-lever pawl 
| which may be thrown into or out of action by 
| momentum due to the movement of the brake- 
| lever This enables the lever to be operated 
from a distant point through the medium of 
a rope or other connection, so that by simply 
giving the lever a jerk the pawl is thrown into 
inactive position and the lever may then be 
released 
Rallways and Their Accessories, 
RAILWAY-SWITCH.—W. K. Smirn, Den 


ver, Col. Primarily, the invention consists in 
switch mechanism for street-railways in which 
pivotally secured in 
rallway-tracks connected 


combined a lever 
position between the 
| to the switch-point and adapted to be operated 


there Is 


tram, electric, cable, or 
manipulation 


by means secured to a 
subway car and under control or 


of the carman. 


NUT-LOCK,—J. D. Brent, 
The improvement consists of new 
fied nut-locking means. A spring 
is turned down against the nut so that the lat 
will securely locked against reversed 
turning on its bolt. The bution will held 
a groove or recess thereon, engaging a pro 

Hlowever, 
turn-button 


Raymond, Miss. 
and simpli 
turn-button 





ter be 


by 
jection or lug on an elongated plate. 
under ordinary circumstances a 
having a ylelding engaging end so rendered by 
its bent position will engage the 
nut sufficient hold it In lock 
} ing position. 

TRIPLE VALVE.--J. V 
In this Imstance the 
ja triple valve applicable 
by 


transverse 
with friction 


to 


Kraddock, 
invention to 
the ordinary air 
service, 


WELLS, 
| Pa. relates 
to 
apparatus and which means 
}emergency, and brake 
may be made more rapidly and effectively than 


| brake 


high-speed applications 


heretofore Mr. Wells has also made another 
linvention which relates to a triple valve ap 
plicable to the ordinary fluid-pressure brake 
| apparatus operating the same as the uéual 
triple valve and also capable of additional 
functions in that an application of the brakes 


may be made not only by a train-line reduction 
train-line The present in 
certain to the organ 
in a prior granfed Mr. 
Wells. The present valve is especially adapted 
to the brake shown In this 
inventor's copending application recently filed. 

BRAKE-VALVE.—J. V Braddock, 
a. In this patent the toa 
| brake-valve the principal object of whitén is to 
obtain by a_ relatively construction a 
greater control the train-Iine pressure 
that Is to say, to be able to Increase or dimin 
ish and to hold the pressure at any desired de 
gree. It is designed especially for operating 
Mr. Wells’ triple valve as disclosed in a prior 
patent, and in his copending application filed 
later. 


but by a increase 


vention has a reference 


ism disclosed patent 


be used with valve 
WELLS 
invention relates 
simple 


over 





Steam Engineering. 
| STEAM OR GAS ENGINE.—O. B. Tuonson, 
Near Thor, The alm of this improve- 





| ment is to provide an engine arranged to per- 
mit the use of either steam or an explosive mix- 
ture as the motive agent, or steam at one end 
of the cylinder and an explosive mixture at the 
other end, at the same time allowing the en- 
gineer to reverse the engine whenever desired. 
The engine can be readily changed from a 
steam to an explosive engine, or vice versa, 

ROTARY ENGINE.—-F. P. Uuric and B. F. 
Uneic, St. Johns, Ore.--The intention In this 
improvement is to provide a rotary engine ar- 
ranged to utilize the motive agent to the fullest 
advantage without danget of back pressure, and 
to permit convenient and quick reversing of the 
whenever it desired 
J. J. Horan, New York, 
the invention to 
engines, an be- 


engine to do so. 

ROTARY ENGINE. 
N. ¥. In this patent refers 
improvements in rotary object 
ing to provide an engine of this type that shall 
be simple in construction, having no parts lia- 
comparatively inexpen- 


is 


ble to get out of order, 
sive, and in which high speed and efficiency are 
secured with an economical use of motive agent. 

ROTARY ENGINE.—A. F. Forp, 
Wash. In the embodiment of this 
invention Mr. Ford employs, briefly stated, a 
suitable casing eylinder, in’ which ar- 
ranged a disk-like wheel carrying suitable buck 
ets or pistons and peculiar shifting abutments, 


Colfax, 
preferred 


or is 


the cylinder being provided with opposite rotat- 
ablé valves, ports adapted to feed and exhaust, 
and mechanism whereby the valves 
and shifting abutments may be worked. 


rotatable 


CONDENSER.—T, Dovatas and G. L. Con 
roy, Baltic Wharf, Putney, London, England. 
This invention relates to a condenser of that 


class In which one pipe ic run through a secona 
pipe, one pipe carrying the gas or vapor to be 
and the pipe the condensing 
medium Heretofore difficulty has 
experienced in connecting the outer to the inner 
pipe. Stuffing boxes and glands have been em- 
ployed, and owing to the pressure of the high- 


condensed ther 


great been 


tensioned gases being cooled or condensed it is 
extremely difficult to keep the connections tight 
The invention this defect. 
STEAM-TRAP.—C. A. 
The 
trap adapted 
in 
condensation ; 


present remedies 
DUNHAM, Marshall 
in this invention 
for low-pressure or 


where 


town, lowa. object is 
to provide a 
vacuum work 
mixed with the 
trap with a by-pass adapted to be closed and 
opened at will; 
the chambered diaphragm in place without inter 
fering with its operation and to secure a steam- 
tight joint to the inclosing casing; to provide 
the trap with a strainer device, and to provide 
for of the diaphragm 
which is utilized in opening the valve. The in- 
vention steam-traps 
disclosed for Letters 


oil 
the 


or places there Is 


to provide 


to provide means for holding 


construction movement 
relates to drain-valves and 


in a prior application 


Patent filed by Mr. Dunham. 

FEEDWATER HEATER.-W. A. McKer, 
Hinckley, N. Y. The invention relates to im- 
provements in feed-water heaters for steam- 


boilers, an object being to provide a device of 
this character in which the water is rapidly 
heated by exhaust-steam and the 
water is purified of sediment, oil, and the like. 
It makes it to retain to a greater 
degree the heat units by having the cold water 
outside of the heater. The feed-water 
heater where the steam is the hot- 


in which 


possible 
on the 
leaves the 
test. 

STEAM-BOILER.—C._ E. 
Edward, \. Y. In this patent 
refers to improvements in steam-boilers, an 
object being the provision of a boiler of com- 
paratively small dimensions, but having a large 
area, that steam may quickly 
The shell of the boiler is provided 
manholes, that the may be 
to facilitate interior repairs. 


CHAPMAN, Fort 
the invention 


heating so be 
generated. 
with 


examined 


80 interior 


or 


Of General Interest. 

HOLDER FOR FORMING ORNAMENTAL 
ARTICLES.—A. A. Von ReNTHE-FINK, 14 
Fiirstengraben, Jena, Germany This is an ap- 
paratus for the manufacture of ornamental arti- 
cles from interlaced threads, strips or bands of 


materials of any kind by engagement thereof 
with needles or pips secured in a working or 
pattern plate, with means whereby the work- 


holding pins or needles may be moved with the 
to removal and 
regulating threads or 


of its easy 
of the 


allow 
the 


work, 
of 


so 6aS 


tension 


fbands during the working The apparatus 
j may be used for work made by hand or ma- 
| chinery 


New York, N. 
removable and 


HORSESILOE..-0 
Y. The is formed with a 
adjustable frog. The inventor bas particularly 
in view the provision of a shoe with a resilient 


ScHRAMM, 


shoe 


removable frog, the latter being designed to be 
held in position through the medium of @ 
plurality of retaining bars or plates, these In 


turn being secured to the shoe by the removable 
calks with which the ends of the shoe are fitted. 
The ete., ordinarily borne 
by a 

COMBINED SIGN AND BIRD-HOUSE.—I 
Mason, New York, N. Y. The is to 
provide a device designed to be attached to @ 
building or similar and to so con 
struct as to not only display advertising matter 
to good advantage, but to provide a housing 
in which birds may build, and thus by their 
| flights from their nests will serve as an agency 
| to draw attention to the signs, 

RACK.—C. PD, Lyon, St. Louls, Mo. The 
rack Is designed especially for use in printing 
| offices to hold the printed sheets while they are 


shoe lessens shocks 


horse 


purpose 


support, 


q 
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Marcu 19, 1004. 


Scientific 





drying. ‘The invention is applicable in various 
other arts, as will be apparent to skilled me- 
chanics The improvements reside in features 
of the construction by which a rack of large 


compared to its size and adjustable 


standard dimensions is 


capacity 

to hold sheets of any 

provided. 
BOTTLE.—A 


In this case the object of the 


Shreveport, La. 
invention is the 


FRIEDMANN, 


provision of a new and improved bottle of novel 
features and parts adapted to be readily de 
stroyed when emptied of its contents, to pre 
bottle by any unauthorized 


and unscrupulous persons 


vent reuse of the 


WINDOW-SCREEN.—W. A. Cassipy, Fort 
Worth, Texas The object of the invention in 
this instance is the provision of novel details 
that afford means 
insects, prevent their free 
entrance, and also provide novel means for 
slidably connecting the screen with the case 
ment of a window in a superior manner. 

MEANS FOR REMOVING SAND-BARS. 
E. H. ALLMAN, Mobile, Ala. The apparatus is 
adapted for use in removing sand-bars beneath 
the water where there is a sufficient current 
to wash away the sand loosened by the appa 
ratus. A series of plows are employed for fur- 
rowing the sand, the same attached to beams 
which are pendent from and adjustable verti- 
cally in a framework secured to a scow or 
other floats and projecting beyond the bow and 
stern The framework is peculiarly construct 
ed and arranged, and the plow-standards are 
adjusted and supported by special mechanism. 
It is also adapted for use in finding and re- 
moving torpedo cables or conductors. 

DIE FOR PRODUCING ARTICLES FROM 
PLASTIC MATERIALS.—L STEINBERGER, 
New York, N. Y The object in this improve 
ment molding perforated in 
sulating-strips having both vertical and slant 
ing holes in an efficient manner and to obtain 
a positive uniformity in location of holes and 
their given Vertical holes are 
adapted for receiving fastening devices, slanting 
holes are intended for 
bles. The insulating-strip 
cable-box in a manner 
ure entering the box 

HANGER.—G 
This hanger is intended for 
electric wires, electric 


ef construction for a screen, 
for the escape of 


is to produce by 


diameters. 


receiving wires or ca- 
is attached to the 
to prevent rain or moist 


New York, N. Y. 
supporting pipes, 
lamps, and the like from 
ceilings and other supports in buildings. The 
object of the invention is to provide a hanger 
and arranged 
attachment to the supporting 


NISSENSON, 


very ornamental in appearance, 
for convenient 


structure such as iron and wooden floor-beams. | 


The device may be used as a junction-box for 


electric connections 

DENTAL-PLATE MOLD.—O. E. Drisco.t, 
Charlettesville, Va In the present instance 
the invention is in the nature of a mold to be 
used in molding plates for artificial teeth after 
the impression has been taken. It consists of 
a palate portion made in two sections of metal 
fitting together, the inner section of which ts 
made one of an interchangeable series, each 
having an arch of different height to be se 
lected and used according to the shape of the 
particular 


CONVEYER.—J. G 


impression. 

DELANEY, New York, 
N. ¥ The invention has reference to an im 
provement in hoisting and conveying devices. 
is applied to a conveyer In which 
trackway, 
invention may be applied to any form of hoist- 
ing and conveying apparatus in which a car- 
riage is employed running upon a trackway, 
whether that way be a cable or other flexible 
member or is composed of rigid bars or beams. 

HOISTING AND CONVEYING DEVICE. 

J. G. Devaney, New York, N. Y. This im- 
provement is applied to a cableway, although 
it may be employed as well in connection with 
any form of tramway. The draft of the 
hoisting-chain is always kept in a direct line 
beneath the trackway rope and there is no side 
strain tending to pull the chain off the wheel. 
lbraft is always central, the power constant. 
A chain of sufficient length brings ™ loads 
from great distances on either side of the line 
of cableway, thus increasing its efficiency. The 
guide rollers each side of the chain are not 
needed after the becomes strained, as 
then the carriage draft is 


The device 


a cable is used as the 


chain 
swings so that the 


central 
SPOOL HOLDER AND CASE.—M. Maas 
and F. Ricaup, Baton Rouge, La. The purpose 


of the invention is the provision of a compact 
receiving, holding, and protecting 
spools or reels of ribbon, tape, or like material, 
the body of the case being revoluble upon its 
support, and also to provide a perfect system 
for automatically measuring the material as it 
is drawn out from the case through suitable 
openings therein 

OBSERVATION-WHEEL.—D. W Batre, 
Verth Amboy, N. J. Mr. Blair's invention re 
lates to observation-wheels, his more particu- 
lar object being to produce such a type of 
wheel as will afford amusement and recreation 
and will be distinctly adapted for public use. 
Passengers going forward only a few yards 
will have the sensation of traversing a great 
the device thus acting to some extent 
as an illusion apparatus. 

HORN.—W. Gepert, Trenton, N. J. The 
object in this instance is to provide a reed 
horn or trumpet the tone of which may be 
regulated at will It has been sought to at- 
taln this by providing a reed-adjusting member 


ease for 


distance, 


' 
neat, 


although the, 





attached to the reed and projecting beyond 
the reed-box, so that the member may be 
grasped and the reed manipulated according 
to the tone desired. Mr, Gebert provides a 
hern in which this regulation of the reed may 
be effected by the tongue and lips whereby a 
much more delicate action is attained and a 
compact instrument provided, 

DESK.-—O. C. Dorney, Allentown, Pa. Mr. 
Dorney’s invention pertains to Improvements 
in desks designed to be used in school-rooms, 
libraries or the like; and the object is to pro- 
vide a desk of simple construction that may 
be readily and quickly adjusted as to height 
and having all conveniences for a pérson in 
reading, writing or study. 

KNOCKDOWN CHAIR.—E. Benn, New 
York, N. Y. In this patent the Improvement 
refers to chairs or seats that have detachable 
legs, and has for its object to provide novel 
details of construction for a chair which af- 
fords means for the quick and convenient de- 
tachment of the legs from the seat of the chair 
and for securing them thereto in a reliable 
manner when the chair is to be set up for 
use 


Designs. 

DESIGN FOR HAMMOCK-CLOTH.—D. W. 
SHoyer, New York, N. Y. The design in this 
case is intended to produce an attractive ef- 
fect by running bands mainly of checker-board 
pattern across parallel cords. The plain and 
other bands are irregularly spaced and present 
a clear ornamental field. 

Nore.—Copies of any of these patents will be 
furnished by Munn & Co. for ten cents each. 
Please state the name of the patettee, title of 
the invention, and date of this paper. 


Business and Personal Wants. 








READ THIS COLU MN CARRFU LLY.— You 
will tind inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once and we will 
send you the name and address of the party desir- 
ing the information. Iu every case it is meces- 
sary to give the number of the inquiry, 


MIUNN & CO. 





Marine Iron Works. Chicago. Catalogue free. 


Inquiry Ne. 5°61.-— For machinery for the manu 
facture of hard wood ruund, double-pointed tooth 
picks. 


AUTOS.—Duryea Power Co., Reading, Pa. 


Inquiry Ne. 5262. —For makers of sand-lime brick 
machinery, also makers of Corliss engines. 


For logging engines. J. 8. Mundy, Newark, N. J. 


Inquiry No. 5263.—For a machine for renovating 
feathers. 
“U. 8." Metal Polish. 


seantes No. 5264. 
for dressing emery wheels 

Handle & Spoke Mchy. 
Chagrin Falls. O. 

Inquiry No. 5265. 
making butter tubs. 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co.. Box 15, Montpelier, Vt. 


Inquiry No. 5°266.—For manufacturers of machin. 
ery ond vattita for canning factories. 


Indianapolis. Samples free. 


For dealers in biack diamonds 
Ober Mfg. Co., 10 Bell St. 


—For dealers in machinery for 


Letter-opening ma- 
Zenke, 316 State Bt., 


For SALE.—Patent No. 745,096. 
chine. Can be seenin use. H. C. 
Brooklyn, New York. 

Inquiry Ne. 5:267.—For manufacturers of poultry 
Let. ing. 

2 Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway 
New York. Free on application 

Inquiry Ne. 5268.—For makers of compressed 
paper articies. 

The largest manufacturer in the world of merry-go- 
rounds, shooting galleries and hand organs. For prices 
and terms write to C. W. Parker. Abilene, Kan. 

Inquiry No. 5269.—For machinery for making 
lime, 

The celebrated “ Hornsby-Akroyd" Patent Safety Oil 
Kngine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of Kast 138th Street. New York. 

Inquiry No. 5270.—For manufacturers of wind 
mills 

Manufacturers of patent articles, dies, metal stamp- 
ing, screw machine work, hardware speciaities, machin- 
ery ond tools. Quadriga Manufacturing Company, 8 
South Canal Street, Chicago. 

Inquiry No. 5271.—For soap-making machinery 
and outfits. 

In boiying or selling patents money may be saved 
and time gained by writing Chas. A Scott 705 Granite 
Building, Rochester, New York. 

Highest references. 

Inquiry Neo. 5272.—For a second-hand hand- 
power elevator for litting furniture. 

For SaLe.—Canadian patent on garment fasteners 
The most advantageous metuod of holding iadies 
skirts, shirt-waists «und belts, or supporting men’s 
trousers. Inexpensive to manufacture. G. Schmitt 
Monongahela Club, Pittsburg, Pa. 


Inquire No. 5273.—For the manufacturers of the 
* Eeco” dry batteries and searcblights. 
Inquiry No. 5:274.—For atraction engine of about 
10 b. p., suitable for climbing steep grades. 
Inqutry No. 5275.—For makers of gutta percha 
novelties. and chased or corrugated soft rubber tubes. 
aenaeiry Ne. 5276.— 
eld peas from pea rims 
“tanae Ne. 5277.—For asteel wheel with U-iron 
apokes. 


For a machine for separating 


Inquiry No. 5278.—For a machine for stamping 
or imprinting names on pencils 
Inquiry No. §279.- —For makers of anhydrous and 
aqua also y for making the same. 
naaey No. 5280.—For builders of 
re boats. 





Canoes oF 


cm onion Ne. 5'281.-—For power and hana machines 

_ slicing, pulping and grating Cassava roo 
saaeiey Ne. 8303.— Yor machines us ” ‘io cutting 
for making cigar 

Inquiry No. Sas. 
** Magazine Tack Ham 

Inquiry No. 5284. nae manufacturers of a ‘ma 
ebine tor grinding or cutting “ spermaceti.” 


“rer the manufacturers of the 











Notes 


HINTS TO CORRESPONDENTS. 


Names and Address m accompany all letters or 
no attention will ox paid thereto. This is for 
ovr information and dn for publication. 

References to former articles or answers Bayo we 
date Ay? paper and page or number of 

= ted pees oy i bear int oxi te 
repea rin m a 
east ane require pot’ a wate research, and, 

i ee &- reply to all either by 
letters or “ rtment, each must take 


Pea. oubine to pecchene sap Ray 2 not agvee. 
tised in our columns wil furnished with 
addresses of houses BH. or apine 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 








tific American ~ > f referred to may be 
had at the office. 10 cents each. 


Sethe enepend to promptly supplied on receipt of 
D 


sent for examination should be distinctly 
watbed. or labeled. 





(9326) J. F. S. says: I have been 
called on to investigate a peculiar case which 
has puzzled me, and I would ask your advice 
on the same. The case in question is a house 
which seems to be a veritable frictional ma- 
chine. By walking on the carpet a spark can 
be produced by bringing the finger near any 
metal substance, whether grounded or not, 
such as a brass tack in furniture, picture 
frames, etc. If this condition existed to a 
small extent, nothing would be said, but it is 
to such an extent as to be very objectionable. 
The house is heated by a hot-air furnace, and 
everything about the house is very dry. I have 
suggested keeping water pan in furnace con- 
stantly filled with water, as I believe that the 
moisture produced will fend to allow the charge 
to neutralize itself. Two persons coming in 
contact with each other produce a spark. Can 
you suggest a remedy for this, of ‘something 
which will make it less pronounced? If so, 
you will oblige a constant reader of Screntiric 
American. A. It is most likely that moisten 
ing the air of the house which you describe 
will free its occupants from the trouble with 
static electricity. We have no other sugges 
tion to make.’ Moisture is relied upon to cure 
this condition, which is universal at this sea 
son of the year. 


(9327) H. G. A. asks. 
issue you explained how to demagnetize a 
watch with direct current. Will you explain 
fully how this may be done with alternating 
current? A. A watch may be demagnetized by 
an alternating current by sending the currem 
through an electromagnet, and holding the 
watch near the wire core of the magnet. Now 
turn the watch over and over as you slowly 
remove it from the fleld of the magnet, till it 
is quite out of the sphere of influence. 2. In 
a direct-current electric plant 1 understand 
the current flows continually in the same di- 
rection through the circuit. Which Wire car 
ries the outgoing current, atid how may this be 
known at the dynamo? A. The qurrent is 
taken to flow out from the positive pole of a 
direct-current dynamo and return to the nega- 
tive pole. The. positive pole may be found by 
a voltmeter or by a pole detector. These can 
be bought of dealers in electrical supplies. 3. 
If the armature of an alternator ryna 1,500 
R. P. M. and ts surrounded by ten field mag- 
nets, would the alternations be 15,000 per min- 
ute, or would the current only change five 
times per revolution, as the magnets must be 
in pairs? A. At 1,500 turns per minute with 
ten field magnets, an alternator will have 15,000 


1. In a recent 


alternations per minute, and half as many 
cycles per minute. 
(9328) C. A. R. asks: What power or 


voltage, if any, has a gravity battery, the jar 
of which is 6 inches x 8 inches and has a 3- 
pound zinc? A. A gravity cell in good con- 
dition will have from 1.07 to 1.10 volts. The 
size of the jar and the plates has no effect 
on the voltage, which depends only upon the 
materials used. 

(9329) F. A. B. writes: We are much 
troubled with water hammer in the hot-water 
pipes. It can sometimes be stopped by turning 
on the hot water and then turning it off very 
slowly. 1 found a loose gland on one of the 
faucets the other day. When I tightened this 
giand, the water hammer became very faint 
but much more rapid. What can | do to 
remedy this matter? A. The hammer or rattle 
in house pipes may be ‘due to the generation 
of steam in the water back, which in passing 
into. the- boiler condenses suddenly, producing 
the hammer action. The noise from open 
faucets is caused by looseness of the valve in 
the faucet. The remedy for the first is less 
fire or the use of more hot water or its waste 
by drawing off. For the latter use solld plug 
faucets or valves without loose disks. 2. What 
size fuse wire should be used In connection with 
a S-ampere 100 to 110-volt wattmeter? A. 
Fuse wire if of lead should be 2 Inches long, 
No. 16 wire gage or 1-20 inch diameter. 3. 
Why do our hot-water pipes freeze before the 
cold water pipes when they are both in the 
same place and subject to the same cold? A. 
The water in the hot-water pipe is free of air, 
which is discharged by heating, and the pure 





water freezes quicker tuan the cold or aerated 
water. 


(9330) W. J. H. asks: Can you give 
me the names of the ingredients of a tight 
which is confined in a bottle, as used in the 
powder magazines in France? Not being ex- 
posed to the air, it lessens the danger of 
explosion. When dim it is replenished by a 
supply of fresh alr by removing cork of bat- 
tle. A. The light to which you refer ls prob- 
ably produced by phosphureted oll, A pice 
of dry phosphorus about the size of a pea ts 
placed In a test tube, and a little pure olive 
oll poured upon it. The tube is held in a 
water bath till the off is heated above the 
melting point of the phosphorus. Now shake 
the tube till the oll will take up more phos- 
phorus. After the oll is cooled, put it into 
a glass-stoppered bottle. When the «mall 
quantity of oll in the bottle is shaken about 
so ag to coat the sides of the bottle, a good 
amount of light is given, and when this becomes 
dim it may be made luminous again by fe- 
moving the stopper and admitting fresh air, 
Use care in handling p’ 





NEW BOOKS, ETC. 
TaBLes GiviINe THE LeneTHs oF Bars ror 
SKYLIGHTS AND Rarrers ror Roops, 
By H. Collier Smith. New Yourk:. 
David Williams Company. 1903. 
18mo. Pp. 84. Price $2. 

The author of these tables is a practical 
sheet-metal worker of many years’ experience 
in the manufacture of skylights. Im order to 
save time during the day, he devoted his lelsure 
hours in the evenings, fcr several years, to 
computing tables, from which the length of 
bars for any ordinary piteh of skylight could 
be copied, and thus avold the loss of time and 
chance of error involved in working out the 
length of bars for each separate ukylight dor- 
ing the rush and stress of working hours. A 
labor-saving book of thig nature is Invaluable 
to those in the business, 


ELecTRicaL ENGINEERING. 
Textbook. By E. Rosenberg. 
lated by W. W. Haldane Gee, B.8c., 
and Carl Kinzbraunner. New York: 
John Wiley & Sons. 1903. vo. 
Pp. 267. Price $1.50. 

The present book will be distinctly helpful 
to less advanced students of electrical engineer- 
ing in English-speaking countries, It is the 
work of an electrical engineer, and Is written 
from an engineering standpoint, The explana- 
tion of principles is particularly clear. in 
polyphase work the author has been specially 
careful to make his explanation easy to fol- 
low. Particular attention has been given to 
alternating currents. The diegrame are very 
clear, and this new book will certainly prove 
helpful to the young electrical engineer, 


INTERNATIONAL EXxcuanoe. Its Terms, 
Parts, Operations, and Scope. By 
Anthony W. Margraff. Chicago: 
Fergus Printing Company. 1903. 8vo. 
Pp. 299. 

The exporter and importer can, with the 
present textbook and the dally journals, quot- 
ing the rates for interest in the financial cen- 
ters of the world, readily determine the ap- 
proximate value of any foreign bill of ex- 
change. The examples which are given are 
admirable, and the book can be safely recom- 
mended to all those who have financial transac- 
tions with banks, firms, or Individuals in for- 
eign countries. 

LEHRBUCH DER BAUMATERIALIENKUNDE 
zuUM GEBRAUCHE AN TECHNISCHEN 
HocHscHULEN UND ZUM SELaTsTUD- 


ium. Von Max Foerster. Heft 1. Die 
Natiirlichen Gesteine. Mit Hiner 
Tafel. Leipzig: Verlag von Wilhelm 
Engelmann. 1903. 8vo. Price $2. 


The book which lies before us discusses struc- 
tural materials, and is intended for eivil engli- 
neers and architects. The fitet volame tssued 
is devoted to a treatment of natural stones. 
The author has laid particular stress upon the 
adoption of a scientific nomenclature, as well 
as upon the physical and chemical constituency 
of the various stones, Pref. Foerster holds, 
and holds rightly, that only by this means is it 
possible to obtain anything like a definite know!- 
edge of the composition, structure, and doura- 
bility of various stones as structural materials, 
A chapter of the book Is devoted to testing 
methods and processes of determining the re- 
sistance of structural materials. The varions 
applications of structural materiale are also 
discussed in a coherent manner. Considered as 
a whole, the work bears the mark of the same 
accuracy and thoroughness that characterized 
Foerster's Handbook of Engineering, which wr 
bad the pleasure of reviewing some time ag». 


Tur Puorocram. Vol. X. London: Davy- 
barn & Ward, Ltd. 1903. &vo. Pr. 
380. 

The Photogram is always a most welco: 
visitor. The present volume, which consiet¢ 
of the numbers for 1903, is filled with useful 
information. The artistic presentation of 
good examples of up-to-date photography will 
be appreciated. The photographs chosen for 
reproduction are particularly well selected, 

A MANUAL or Mecnanicat Drawing. By 
Philip D. Johnston. New York: 
David Williams Company. 1903. 

2? Oblong 8vo. 69 plates. Price $2., 

Of the making of books on mechanical draw- 
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Linoleum floor cloth, ete., apparatus for No cup required, Only 
the manufacture of mosaic, M. B. Nairn h h p z 
Linotype machine alarm attachment, G. L. 
Le fenabe an the shaving stick and brush, 
wk, Long & Irvine 
Eack, G. W. Caswell eeu aa 2c. of all druggists, 
Loom beating up metion, H,. A. Bond 
Loom cut signal or indicator, W. Haynes... 





Loom filling fork, E. 8. Stimpsou .. 
Loom, filling replenishing, E. 8. Stimpson 
Loom friction let off mechanism, J. T 


T WILL PAY YOU | iiss insie siesee es 


shuttle, Hl. Cote ...... 
warp stop motion, C. H. Draper 








! 
— 


ly 


_— 
Cae 


CUSHION 
BUTTON 





and pay you well—to place your investments 


‘ with us. We deal in the highest and best Mateh box, J lang .. 
1 paying class of securities and on recript of Match bex, Quinn & Soylian. Cc sP Send fer ctrentane of Se Ten. Creeper 
“ request from you, will send a brief outline of Match composition, J. A. We ndel { A invention. 
Match safe, D. 8S. Kissam THE SPINTHARISCOPE 


a well established Boston firm who are offer- 



















































































<< ing, van ougts ts, a small block of stock earn- ee and bere rnag Bigg , i hpringe. Lies flat to the — never srowian the 
ig é re Cont. > Mes re ; ‘re .. BERT ETTe os . 
Parties desiring information regarding any pe Bs He Poe chen _ V. Collins .. Tears nor Unfestens yriss ane, Baowh 4 FAR, 
listed or unhsted securities should write to Medicaments, method of and apparatus for Dept. 6. Pa. 
us and we will se nd pease accurate in- impregnating parts of the body with, 
formation without cust you want to sell J. Lutfe pag a : " 4 
any of your holdings, let ieee from you. Me tal post, G. F. Clingman . Pa ‘ DRILLING 
fetronome, T. Wetsaser . ee ‘ ‘ 
Mine shaft door, J. Wine ade ands 
6 a Mirror support, F. Mankey { Machines 
Mirrors, pictures, ete., in metallic frames, 
means for mounting, J. P. Eustis.. 7 Screw Cutting Back Geared 70 sizes styles, drilling either deep or 
4 Molding apparatus, J Anderson chaltow wane te coe fixe of ase & tae Mounted 
‘ Dealers in High Grade Investments Mowkey “ ach, * Cc. Bari us .. tee rs os Ox26 L th 55 on w or on sills, P had ea petgdne ype 
| Dept. Ss. 2 Court St, Boston, Mass. Monkey wrench, E. A. Renouf ... son 54, 446 a es pen my a mechanic = 
{ Mowing machine swather attachment, J , 
-- i Hofman ...... ol) 758,888 and up, to eult your need either an to see or price. WILLIAMS BROS., Ithaca, N.Y. 
' Mustache band, F. Oberdorfer ........ --» T5206 = The Carreli-Jamiesen Machine Tool Co. 
nf j Nail puller, De Granada & Keene -+. 7h4,202 - Batavia, Ouro, a B.A. 
“ * a ua e 00 s! Nap restoring device, A. W. Foster eee 158,970 
E ; Necktie band holder, G. G. Parsons ...... Th4,007 
ly ; Neckwear, C. Babson ° wrerre es BIG 6 PAYING BUSINESS a Ry 
HY | Night light or lamp, J. R Be entote. 4 
Nitrogen or other compounds, apparatus for spy . 
5 ' The Progress ‘of nvention electrical production of, Von Kowalski cctomery. Make 
i h C DS | PRR eee. 
In the Nineteenth Century xc ‘nc ie. iisttiday 2.00000 
: Oil cup, self regulating, M. Crowther.. TS 
< By EDWARD W. BY pron pm Optical illusions, apparatus for producing, And Ha e it Look Better, Wear 
sarge Octave, Se F. J. Straub os ¢ae 
Sp beuatrations. Price O3.0¢ Optometer, W. J Laughlin 4 ‘ Lon r and Cost Less Than the 
nes wet pan y ' Ores, mattes, ete., treating A. Potter... tite 
le oroceo, Gilt Top $4.00. Oven frovt, F. J. Albrecht pen hen hae vou. Woteect Zen ite Lead aint. 
THE most important Ozonizer, Vosmaer & Lebret ot eee “OhaY'é 6o., . Wh P 
a ay —- go Rp hecas Packing, rod, J Hodge .... 2 954,085, : 
and discovery. It is as reads | Pail, milk, J. H. King .... ; ‘ ‘ 9 An ifty lustrated 
‘- AIT being written | Paint buckets in permanent position on the patsy GALGULATOR. + F Sample Colors and i 
; vine book gives a most come a Bogen tpeannele et cee cane cut ready for instant a use, ey Booklet Preaid to An” Address 
F sive > 7 Ww "| chan or office man o Ch 
count of the progress which Paper board drying machine, T. W. MeFar- Tunk a Ye tn! 
“3 ' distinguishes thisas the: “gold. land . 753,004 ema Ber to Pum hte. Co. 18 Pa, Free. 





Paper. commercial, L. Ewitesaee esses 354,010 
| Paper feeding silence De i oce THE MIETZ & WEISS K ERROSENE | rnc cont ot painting ie a heavy burden. Cheap paints 

c : gry Pr. and GAS. NGINE soon fade, peel or scale off, and white lead and ol! costs 
ste SE Renee so much and has to be replaced so often that it is a 
Catalogue. simple. reli Et, ore oi constant expense to keep the bright, clean appearance 


en age of invention.” result- 
ing in industrial and commer- 
cial development which is 
without precedent. A chrono- 
logical calendar of the leading 
inventions is one of the most 
important features of the 


Paper making machine suction box, E. 

Andrews . ; 74,036 
| Parcel attaching de vice, H. F Roll ° 754,241 
Pastry or rolls, contrivance for eenaioue he I} 














book, enabling the reader to low, C. Faoreke 
° refer at a glance to important " ¢* i , tee ee #8 tion. Belted or @ coupled to 
: inventions and discoveries of Peeler, fruit, J. C, Bell ........ dynamo for electric , charg 


Pen, etc., reservoir, A. Munro .... 


any particular year. The book ad, J. A. Mulvey 





vd oo with large type, on } . 
per, and is elaborately Phonograph, etc., E. A. Ivatts Z, 
. illustrated by 300 engravings Photographic apparatus, automatic, J. A 130.199 Bows Sr., New You. 


, & tot Neexwent, 


and is attractively bound. Powers 




















Photographic case for tombstones, | Witt & oot A rd, direct coupled 
Laney wa . : ‘ ‘ G tor Set, Pare 1900, 
2 A Complete Electrical Librar y. Photographic plate, A. A. Gurtner ‘ Gold Medal, Pan Soesteat a 
By Pror. T. O'CONNOR SLOANE. Photographic printing frame, C. Whetham 154, 266 | position, 1%!. Gold Medal, Charieston, 5. C., Exposition, 1907. 
An inexpensive library Photographic printing machine, H. H. Me 
~ | Intire . 754,083 
fh the —_ 2 afer Photo wrap printing machine, F. P. Stev- AERIAL NAVIGATIC JN.—THEORETI- 
r neat folding box, as ens ; veceecceeccee 754,262 | cal and Practical Dise Pictures and descrip- 
i shown in cut. Wor ¢ Picker Fruit. pic ker. tions of actually aad dire palicous of aeroplanes 
student. the amateur, the Pipe « coupling, J. E. Tinker ak pie wil 1: ‘Thae. in ii MERICAN $05, 1413" 
4 worksbop, the electri Pipe covering, M. Sullivan fise, 113 131, pi 4e4; 5 A 
engineer, schools and Pipe hanger, T. Fee.... a FY 00., 
colleges. Comprising five Plant protector, C. Leigh bree ma York city, newsdealers, 
books, as follows: Plate lifter, G. 8. Solomon 
Arithmetic of Electricity Ae climber, F. X. Schumacker.. 
j LB pages, . $1 7ortable bath or sack for washing or bath in our body sa! om es 
ing purposes, A. Herz back, “if the Rellable. eee doesn't give eatinfac- : = (2 | Be terees 


tory hatches after a fair test” Ask about it and get our 
20th annual catalogue free. Just send l0e.to pay 
Reliable incubator and Brooder Co.. Box 8-105, Quincy, 


GAS ENGINE 


Post office furniture, M. 8S. Field.. 

Postal money carrier, W. G. Hough 

Powder container, J. M. Melintyre.... 

Powder rod or grain and making same, 
smokeless, Hl. Maxim ..... bane 

Preserving fruit, F. Passarelli .......... 

Pressure indicator, De Dion & Bouton...... 


Electric Toy Making, 140 
r pages, j 00 
How to Become a Suc- 
cessful Electrician, 189 
pages, ee 31.00 
Standard Electrica! Dic- 
tionary, 682 pages, $3.00 


ar Rae git 





Price 
$15. 

















) Kectricit y dimpled, 158 Five volumes, 1,300 pages | printers’ rollers, machine for cleaning, 8 
’ page $1.00 and over 450 illustrations. Crump... eee cee eee eee eee es TES, 958, 753,960 
A paluable and sn dispensable addition to every Ubrary. | Printers’ rollers, making, 8. Crump ...... 753,959 It b) Many of the Largest Buildings in the World 
; Our Great Special Ofler.—We will send prepaid Printing, W. Thomas .............. seeees TOA, 257 are Painted Inside and Out With 
the above five volumes, iandsomely bound in blue cloth | Printing curves, typographic ally, V . 4 Pai: 
; with silver lettering, ana inciosed in a neat foldir box, ] Brusselet ... Cececcoce 754,044 engines. tenis. Wil aa cinta 
. as shown in tue jllustration, at the Special Reduce Printing machine, ‘G F Re ad ee 753,014 
Price of $5.00 for the complete set. The regular | Printing machine, J. White ......., 753.947 a inone year mes | 50 desirable in the cosy cottage home or the elegant 
price of the five volumes is $7.00. Printing machine, electric, G. 8. Galiaghe r 753,872 rite for manson. 
, Printing presses, means for attaching The Carlisle iy Finch Finch Co.. © nereas popu 
Stage Illusions and Scientific Diver- blankets to cylinders of, A. B. Stewart. 754,253 33 E. Clifton Ave., Cincinnati, 0 AERARA PAINE te f me woegeo Manna 
. a Setet Pulp grinder, M. 0. Kasson ............ 754,071 --—_ | ae@ at an enormous rate. Last year over one million 
sions. inclu me ric : ee Pulp atrainer, horizontal, P. Reinicke . 74,161 gallons were yseddn this country, and over &@ thousand 
iis work apy s to Vulverizer and roller, combined, M G 
old and youne Elka. ane eeecans com binec — houses were covered with it. The buildings and mag 
it is one of the most at- Pump, F. W. & ©. A. Krogh > ‘ 753,086 nificent hotels uf our lamest cities, the ¥ af our 


millionaires and cottages of our workmen. the farm 
houses, barns, store buildings. factories, mills, eleva- 
tors, warehouses, machine shops, depots and round. 
houses are being painted every day throughout the 
length and breadth of the jand with CARRARA 
PAINT because it has proven best. You ean use 
CARRARA with a feeling of security that it bas stood 
the test and has aiven satisfaction in all places where 
paint is used. Its universal popuianty with all people 
and the satisfactory service it bas given on all classes 
of butldings give you positive assurance that you are 
getting the best and cheapest when you buy 


— ve Sola | ne Ted Pump valve, O. Arendt — 754,186 | 
are ‘illustrated by the punch, Sm. & G. F. ret Layee T he APPLE 
highest class of engrav Pyrographic apparatus; A. 8. Dietz 754,120 

ings, and the exposes of | Quadrant, traverse, H. G. Nichols 74, Saves battery sronttes, attached 
the tricks are, in many ae ae pent. J. H. Bullard KMS gas bg Fh gy 
cases, furnished by adiator, G ower parks 
srentidisttateurs how Rail joint, A. Chrestensen bates ns, 8 ches Automate 
selves. Conjuring, large Rail joint, J. R. Gilbert ming Devices. 

stage illusions, fire-eat- Rail suppert, J. Chappuis The Dayton Electrical Mig. Co. 
%8 Retbold Bidg.. DAYTON, O. 


swuord-swallowing, Railway brake, H. A Spiller 


i, 
ventriloquism, menta Railway joint ning. W. H. Case 
“se 1 : ’ auntone magic, Railway motor, tric, R. Sle gfried. 
cones etieebs Seatenee: Railway signaling, F. B. de Chavannes 
le tricks, and the projec- Railway signaling system, H. Bezer .754,362, 











tion of moving photo- yd tal te Pr. Uhthrock sees 

graphs are all well de-| Railway switch, automatic, W. C. Sayrs.. and CARRARA 

scribed and iijlustrated.| Railway tie, G. Walberg .. TH, 178 MARINE STATIONARY There is but one CARRARA.§ {t ts made by the 
making a handsome voi- | Railway trains for signaling purposes, ap . , . " . 
ume. It is tastefully para tus for stopping, B. A. J. Van der Carrara Patnt Agency, 63 Carrara Building, Cincinnati, 
printed and bound. Ac- Hegge-Zijnen i . 754,359 Ohio. Anyone having anything to paint shoukd send 
knowledged by the pro-| Refriget for fifty free sample colors and our handsome, ilias- 





or-car, BP. D. Ball .............. 754,089 Zand 4 CYCLE 
. bee ged oy the eone- Relay, H. P. Clausen ; 

ar ork on Ma ‘ . : 

B » ¥y P. “a Relay, polarized, M. ¢ Rorty 

yA. A. HOPKINS. 568 page $20 ilu Price ne: Resinons substances, production of, 

Resistance, shunt, G. W. Richmond 


MuUwWN N Be co., Ribbon spool, J. A. Bedworth...... 


Roasting furnace, 8. D. Craig, et al.. 


Publishers, 361 Broadway, New York. Rocking chair, jnvalld, B. M. Owen 


753, ws | are no experiment, as they 

are in successtul operation 

in all parts of the world. 
Launches in stock 
Send for © 









trated booklet, showing many buiffings reproduced in 
all the colors just as they are painted with this great 
paint. Distributing depots ip all principal cities. Write 
PAL MER t BRO to-day telling us what you bave to paint and we win 

zon ‘oan. show you bow to beautify your property and save half 
New York ci Ng 196 Liberty St. your paint bilis in the future. 











Kkvot covering, sheet for, W. H. Bache.... 
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Scientific American 


Marcn 109, 





Intrinsic Merit is in 


every detail of the 


Morgan & Wright Clincher 


Not ht has been omitted, nothing overdone tn 
making it a tire that can be depende Epes. 

it is tough, strong, resilient, serviersb! 

it minimizes tire troubies and enhances the pleas 
are of automobdiling. 

The moet critical investigation is courted 





Send for a copy of “A Tire Triumph,” which treats of the tire’s 


constrection in detail, Mail request to home office 


MORGAN @ WRIGHT 
22 Mey Street Chicego 














An Old 
English Candy 


Lat me tell you if you want to get all the eweets 
of tite you cansot afford to igeore oF ov: 


Mackintosh’s 
RMTOFFEE 


an old Ruginh candy that 
1 am ieteducing inte this 
country. 


for Ge, in stamps. 


col tlh" ve, 


ore Chey. 


Sencceetise 














AA Hot Bath 


anywhere—any 
time —in one 
minute—for one 
cent, EE 


Hot Water 


a Bath,”’ which tells how 
and plenty of it, has been brought within the reach 
ot everyone, no matter where, at an insignificant 
coat, by the 


Humphrey Crescent 
Instantaneous Water Heater 
Sold by All Plumbers 


This beater is used in over 50,000 homes, is hand- 
some in appearance and ay am kly installed. 
Hot water starts the moment the match is applied 
and Gows in unlimited supply. Gas is the fuel and 
less of it is used than in any other beater. Saves 
time and money and is the greatest convenience a 
bouse can have. Sent on 


30 DAYS TRIAL. 
Humphrey Co , Dept. L, Kalamazoo, Mich. 











“ And they gathered themselves toge* ber in cities 


URBAN POPULATION 
IN 1900. 


The growth in the population of a country 
and the manoer of its distrit utwo among cities, 
villages and the rural districts is always an 
interesting feild for study and investigation 
The 








NEW YORK CENTRAL’S 


“ PWour-Track Series” No. 18 aives the popula 
fee oO! Big cities in the United States of more 
an Aa to the census 
comparative tabte showing the 
t also contains two maps 





perp Xs in he 
colors. 


® Caw ¥ tation in 1900," 
reason receipt of 

Daniels, General 
— Ra.troad, 


A copy of No. 1} 
went free, post te ony 
2 peslien Gump by 


Grad ww a Rane! New ¥ 








ad, & KR. Holland 


| Re c. prey 

| Retary engine o Williame 

Rotary engin MacArthur & Smith 

| Retary engine, A. ¢ Ackerman 

Rotary engine, ©. De Champ 

| Rule, sbicle ( ‘i Barth, et al 

Ruler, J. H. Jacobs 

Sad iron, cleetri« G J. Schneider 

Sample carrier and dispiny rack, combined, 

f: H. Moog 

| Sash attachment, window, I W. Banks 
Reeh balance, GG. W. Ogdes 
| Sash balance, Rathbun & Lamergan, reissue 
Sash, fixture for banging, J. Kirby Ir 
| Sash lock, A. M. & ¢ L.. Southard 

Saw circular . Granberg 

Saw handle, drag, P. M. Irish 
| Sawing appliance V Speiglhe 
| Sawing machine work holder, J. Piper 

Reale, computing, H. ¢ Stilwell 


Sealp, device for applying liquids to the, 
A. J. Farmer 
Fereens, fy exit for, F EK. Stover 
Seal for bage, etc l.. J. Simmons 
|} Seat Ree Bath tub seat 
| Seat lock, H. C. Swan 
Benarator, H. J. Silvis 
Serum storing and administering device t 
G. Ryan 
Set works, J. J. Galway 
Sewing machine attachment, R. H. Legg 
| Sewing machine binder, W R. Abercrom 
} bhe . 
| Sewing machine guide, Kiesewetter oN 
| Ehlers 
Sewing machine hemmer attachment A 


Laubecher 


Sheets, means f 
T. G. Hyde 
Shell, ammunitk 


Ship builder's cl 
Ship constructior 
Shirt waist mok 
Wiltsey 
Shock compress 
Shoe holder, Kit 
Shoe tree, J. 


Signaling appara 
Signaling by ele 
Feasenden 





1. Smythe 
Telephone 


Telephone or tel 


Telephone 
berg 











Shade hanger, w 
Shaft draft app 
Shaft, pulley, T 
Shears, G. B. Re 


nge toll 


repeate 


Timber estimating device, . I 


indow, J. ¢ Forsberg 
lanes vehiclk 8, Gregory 
F. Cuddy 

we 
or fac 


ilitating interleaving 


Shelving, T. Hall 


m, E. von Reichenau 

amp, N. ¢ Bailey 

» A. B. Wolvin 

ler and ekirt supporter \ 
r, G. A. Olson 

mer & Anderson 


Burt, et al 


Show cas J. Partheymueller 

Side register for sheet folding or other ma 
chines, ¢ Sturtevant 

Signal See Electric signal 


Kldeckens 
waves, R \ 


TIkh, SO, 


tus, OF; I 
etromagnet te 








Signaling, wireless, KR. A see nden 

Sleigh kne« P. 8S. Lockw 

Snaps to leather lines, clamp for fastening, 
W. W. Spohn 

Seap and brush holder, M. BE. Hearttagen 

Soap cake $. Samuel 

Solder rolling machine, wit A. Lot 

Sorting machine J ebaugh 

Soundings, instrument for taking E E 
Wigzell 

Sparker, F. Dickinson 

Speed changer, Greenleaf & Kenned 

Speed cone, J. Hearttagen 

Speed mechanism, variabl J. Parke 

Spindle driving band tension device, T. H 
Greenw 

Spring mo is i EDtes 

Stamp affixer and envelop sealer, fF ..- 
merliing 

Steam beller, J. A. Mumford 

Steam beller, ¢ G. Curtis 

Steam boiler, F. J. Rowan 

Steam boiler, J. Webrk 

Steam trap, J. G. Duck 

Steel, manufacturing, ©. Massen: 

Steel projectiles, ete., manufacture of bard 
ened, KR A. Hadtield 

Stenctl, J. T. Commoss 

Sterilizing, heating ana ee liquids, ap 
paratus for, J. F ebel 

Storage tank or receptac a W. M. Fulton 

Stove attachment, H. Torrens 

Stove attachment, J. 8. Van Buren 

Stove, gas A. f Witman 

Stove heating r M Barber 

Stove top, W. ¢ Koealk 

Strainer, M. H. Viner 

Studding, sheet metal, Wittekind & Bourke 

Submarine preserving and antifouling com 
position, M. Hi. Devey 

Surgical chair, A. MeDanneld 

Swing and fan, combined, D. W Basl 


Syringe, E. Bartach 

Table Nee Iee table 

Table and bed, combined, L. C. Gracssle 
Table lock, pedestal, ( S. Burton 

Table lock, pedestal. } Tyden 

Tea ketth W. B. Bulmer 

Telephone attachment, J. Blom 

Telephone exchange switching apparatus, E 


apparatus, F R 


system, Gleeson & 


egraph 


rand system, S. P. Leven 


Telescope, low power \ Konig 

Telescope joint for shafting ete I G 
Hoffmann 

Therapeutic purposes, spiral vacuum tube 
for, R. Machlett 

Thermometer holder, clinical, G. E. Nettle 
ton 

Thill attachment, Le Roy & Ross 

Threshing machine and machine used for 
analogous purposes h Sandersen 

Tie plate, A. St. Pierre 

Tiles, mirrors, etc., support fer, J. P. Ben 
jamin 


Walker 


rime recorder, G. White 

Tire, vehicle. M V Rust 

Tires in continuons§ lengths vuleantzing 
G A Ludington 

Tobacco clamp, R. C. Dick 

Tobacco pipe, J. Pareia 

Tool, pneumatic, W Roley 

Top roll saddle, EB. Dixon 

Toy air rifle, T. W. Craven 

Toy, hollow india rubber article used as a, 
F. Kublemann 

Track ewiteh opening or sbifting device Ww 


D. Simpson 


Steedman 


‘Track system, overhead, G. F 
Traction wheel, W. E. Harris 
Transformer case, W. L. Waters 
Transplanter, beet, H. Hunter 


Trolley track ewi 
Trolley wire find 
Truck, car, H 


teh, overhead, W. L. Clark 
er, W Barnhurst 


Tesseyman 





Truck, car, H. C. Buhoup 

Trunk protector, J. Haigh 

Truss, hernia, ©. P. Norris 

Tumbling wachine, J. P. Bucklin 

Turbine, elastic fluid, W. L. R. Emmet 

Turbine, expansiple fluid, B. 8S. Church 

Turbine, vertical fluid pressure, G. West 
inghouse 

Twine feeding machine, grass, Lundgren & 
Johannessen 

Typewriting machine ‘ Gabrielson 

Typewriting machine, | Ss tome 

Typewriting machine, H. Ellis 

Typewriting machine aliner, J. Alexander 

Typewriting machine ribbon spoo J 
Bedworth 

Umbrella, J. L. Vaughn 

Umbrella and sunshade, H. B. (ira 

Valve, A. B. Wright \ 

Valve, L. L. Griffiths 

Valve, controlling, A. H. Mosher 

Valves, fluid pressure coupling for air brake 
D. H. Staples 

Vanillio, making, R. N. Riddle 

Vebicle body hanger, ©. La Dow 

Veh wheel, G. W. Sanford ...... 

Wagon, dump, H. A. Moyer .. 

Wagon, - boistin . A. B. Johnson 

Wa reach, Keffer ....... 

Wall structure, P. J. MeGuire 

Wasbboard, H. eeeeteeereseeeees 

















753,886 
754,018 | 


754,227 
eae 





7,173 























753,927 


TH, DOS 


TM, ‘61 








Light Gasoline 


Tonneau 


Price $1 750 , ° 


New sytem of contro! makes the two-cvlinde 
removable bonnet, as flexi as a steam engi 
gear available for all ordinary speeds and 
no indices - making this the 
per hour Lubrication automati 
manship highest grade in « 


24-30 Horse Power Touring Car (C1! 
30-35 Horse Power Touring Car 


easicst of ii 
Tonneau 
very detail, 





clea will be 
Town 


NEW YORK 
134-136 138 West aoth St. 
(Opp. Metropolitan Opera House) 


sent on request; a 
Carriages of the 








12-14 Morse Power (Honest Rating). 


t ades 


Light Electric Runabout, new model - . : - - - 


Catalogue of Columbia Gasoline 


coach 


VEHICLE COMPANY, 


class ana Commercial Velicles. 
HARTFORD, CON 1. 
CHICAGO BOSTON 
413 Michigan Ave. 74-75 $ anhope S 


Member Association of Licensed Automobile Manufacturers 








Weight 1,700 Ibs. 

Canopy Tep, $200 Extra 
r opposed motor, which is placed forward in a 
ne with none of its defects and limitations. High 
_ Gear changing by positive levers—no notches, 
asoline cars to operate, Speed, two to thirty miles 
seats of full carriage size, Materials and work- 


$3,500 
4,000 
850 


1icago-New York Record) 2 


Cars and Electric Pleasure Vehi 


iso separate catalogues of Electric 

















23; 1/19) 8) 9 
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Each one of the above three lines 
This is a brand new puz 

letters in the aly shabet, 
number 1, B number ’ 
OUT THESE THREE cc 
OF #1, eco w HIC H Ww 


used figures 








you can do in less than one hour of time 

one of the v Ne rk mavaz 

DO NOT Ww ANT ONE € E we or ve 
names of these th 


from us promptly BY RETURN MAT 
names, but STICK TO IT AND TRY. Te 


ne answering 


ROBINSON ‘PUBLISHING Co., “24 


thr xh 
ror 





KE GIVING AWAY 


A copy ot thie hegh ase MONTHLY MAGAZINE ¥ 


tf tygures spells the name of a great cy In the United States 
»¢ sulved with a little 


study, as follows — ar twenty-six 


in spelling the cities instead of let Letter Ar 
it the entire alphabet. IF YOU CA SPELL 
AY SRARE IN THE DISTR) sUTION 
w doing a littl work f us rhis 


1s and other As liberal offers are made introduce 
ry home in the United States and Ca a yE 
ru R MONEY. When you have ne out the 
a = stal card age ane it to us, and | u will hear 

re evening x the three 

» GET YOUR SHARE OF T $1,000. 
WILL BE SENT Lies to every 
swer in immediately Address 


North ‘William Street, New York City. 





Solicit 
Contracts 


And can compete in 
QUALITY and PRICE 
on work for which the 
varied machinery of 
our numerous factories 
is suited, 


oe ADD KRESS 


POPE 


Manufacturing Company 
21 Park Row New York City 








74,148 





TYPEWRITER HEADQUARTERS 


New York, sei! ali makes under half-price. Don’t 
for samples of writing, prices, exchange and upprejud' 
Shipped for tral. Guaranteed 


SY Kroadway, 
before sending 
immense stock for selection. 
Dealers supplied, 





advice 


fhret~ lass condition. 



















a a for home 

and 1 use, — For 
eB ay tools, such as 
scissors, hatcheta, etg. 
lishing me 

















chanical 








penters. plambers, 

and mechanics generally cannot afford to be 
without this newly patent: d invention. Price 0 com- 
plete, including emery wheel, buffing wheel, and pulley Sent 
upon receipt of this amount, or c. o. d. if preferred. Money 
refunded if not satisfactory —this is not » wy. Booklet giv- 
_ full description sent free. Correspondence with dealers is 

cited, and agents wanted everywhere 


WARNER MOTOR CO. 
No, © Wall St., New York Clty 
































Dept. 15, 









Kerosene Oil Engine 


Nothing but Kerosene Oil to ru: It, 


Simple, Sate and Efficient. Needs little 

attention, is less likely to get out of 

order, and is chgaper to run than any 

other engine mabufactured. Fconemi- 
and Easil; Operated. 


International Power Vehicle Co. 
Stamford, Conn. 








“Time is Money” 





And this wrench 
will do the work 
for you in lems 
than half th 
time of other 
wrenches, and 
the harder the 
work, the ¢ A 
er it holds. 
body of ekie 
wrench is made of "malleable steel and warran’ 
not to break. Retail Price, 61.00 Each, 
HUDSON PARER COMPANY 
nater, Prope. & Mfrs. Massachusetts 


TION without IRRITATION 


Means New Life to the Scaip. 























7 Evans Vacuum Cap gives the scalps 
thorough massage and encoutages a 
@id healthful circulation without rubbing 


and without the ase of drogs or irritants. 
It will stop bair trom falling out and re- 
@pre a nermal growth where live follicles 
exist. The Cap is used about ten minutes 
twice a day and its effects are pleasant from 
the very beginning. We will refund your 


money in full if results are not satisfactory 
A after s thirty days’ use, Call on or address 
EVANS VACLUM CAP ©®, 
» Lours Overce, Fallerton Building. 

. New Yor« Opeicn, 1500 Broadway, 
E.—Te thode who tnd it convenient to call at our offices we will 
give a sufficient number of demonstrations tree to satisfy them as to the 
merit of this lance. 








THE“BEST”’LIGH 


Outshines the Sun. 
It’s pure white light makes day of night. Costs less than 
kerosene ; six times more powerful than electricity. Exam- 
|. test and permitted by underwriters’ association. 
CATALOG RE. 


ten SE; Be lusive pea tn 
THE BEST LIGHT COMPANY, 
Galo Owners of Original Patents. §7 E. Sth St., Canton, Ohio. 





Telescopes 


We supply equ:torially mounted . 
Astronomical Telescopes 


for amateur purposes, Our 
OBJECTIVES 

absolutely guaranteed 

er » be optically perfect. 

GUNDLACH-MANHATTAN OPT. CO., Rochester, N. Vs 




















minutes 
ot from 
wi your 
tactory 
address 


oo, 


g 
adway. 
we will 


is to the 


—— 











Marcu 19, 





Scientific American 








Kennedy 
Perpetual 


Memorandum 
Book 


A new idea for vigilant business and profes- 
sional men, Makes memory training unneces- 
sary. Des*gned to meet the demand for 
something inusually fine 

Built of ggnuine wine -finished Russia calf. 
Vest pocket size (34, x 7'4 inches) with re- 
movable |r ert-pad of 60 pertorated, detach- 
able leaves of Bankers or Japanese linen, 

jain or ruled quadrille, 6, 8 or 10 lines to the 
neh, journal dollars and cents, or for card- 
game scores. Pads when filled may be filed 
away and preserved. Extra inserts can be 
procured of $s 

Used by high-class business houses for select 
complimentary gift purposes. 

Complete With your name lettered in 
gold on outside of cover, $1.00 by mail, 
postpaid. ‘A dollar bill will do the trick 

Extra lettering, 15c per line. 


KENNEDY BROS., 
217 Genesee St., Utica, N. Y. 





What Is Daus’ Tip-Top? 


TO PROVE that Dau’ “Tip-Top” is 
the best and simplest device for making 
100 coples from pen-written and 50 
coples from typewritten original, we will 
ship complete duplicator, cap size, 
without depesit, on ten (10) 
day’ trial. 

Price $7.50 leas $ 
trade discount of 
88% per cent, or 


Net 





ey 


PockET 
ANICURE 


Files and Cleans the nails with 
Don't take tmitations, S6ld everywhere or 
by mail for B5e. Money back if you ‘want it. anieure 
"A Hands Hand Beok of the Han 
nst on on the care of the hands and nails, 
Sent for two Ye. aauee. 


Klip-Klip Ce., 555 Clinton Ave. 8., Rochester, N. Y, 











rotects you 
egaints Uid Stock 
ALLIGATOR EEX TCLe 
HEA wali BIC yc 
The ORIGIN AL and only Pu ncture- Seif-bealing Tiremede. meting 
tacks, and giaes wil! not let the alr out. Pavey will pot 
te here needed 


Strong. durable 
Examine—--fee! of it. 


~- 
EPROO 


(x00 G ieitlss) 


mc a bag 





bg Kn” machine driving mechanism, E,. 
MORRIE i vec cg coccestesenestagsng 753,908 

Ww atch stem winding and setting mechanism, 
NT a vecve dp unadhohsdabien 754,171 

Water gage, J. Zoametto ........-ceecvcece 754,034 


Water purifying apparatus, J. C. W. ate 753,880 
oe 











vo trunk or flood gate, tide, 
AAG atd ees oped s.n0e 6 cabs husnnt 754,308 
w whee wheels, antifriction bearing for, R. 
Ww. a ceedesvesvacnseses 754,388 
Weighing wagons, ete., machine for, W 
Holzer .. cooked cules bina’ 753,884 
| Well packer, il, OR ee 754,138 
| Well strainer, drive, W. H. Rea 4 eee 53,846 
Whe poe eh other grain shredder, J. H. Steven- 
cian yt BD: RS a 753,931 
w beck. See Traction wheel. 
rheel fender, M. E, de los Monteros...... 754,331 
Wheels, manufacturing, T. D. Harris...... 754,304 
Weeeneem, Fy Ei, SOM occ kedcctsevccvecs 754,314 
Window frame and sash, A. K. Lovell..... 753,898 
Wire feeling apparatus, (. L. Packer...... 754,006 
Wire reeling machine, T. Nighbert ........ 754. 3a 
Wire rod cleaning machine, J. 8S. Ferguson. 754,200 
Wire weaving machine coller, W. Bills .. 744,118 


Wool burring and machine, a. 
Prouvot 

Wrench, Eliel & L. a Burt 

Wrench, G. E 

Wrench, ¢ Il w. ” ahinon 

Wrench, J. M. Keams 

Wrench, Hawkins & Cary 

Wrench, W. R. Johnson 

Wrench, J. R. Harrison 


—— 




















Writing machine carriage spacing attach 
ment, L. Maybaum oda A --+» 754,185 
Zine, obtaining. BE. H. Hopkins aaah .. 754,141 
|; Zine, portable machine — = of bending 
} or molding sheet, A. H. Bif .......... 753,844 
DESIGNS. 
Braid, H, P. von Nostitz . 26,847 
Card, playing, 8S. N. Barker 36,845 
Cup or similar article, C, J. Ahrenfe We 36,887 
Glass vessel, cut, W. C. Anderson ........ 36,8356 
Jewel casket or similar article, BE. L. } 
ard : eoaees o* 36.833 
Picture frame mat, C. A. Hartman. 36,846 
Plate or similar article, C. J. Abr t, 
30 to 36,842 
Plate, souvenir, M. Tonnemann nat .. 86,843 
Spoons, forks, or similar articles, bandle for, 
J. Clalee . os 36,834 
Spoons or similar ssibessiceies handle for, 8. 
J Large . 36,835 
Teapot or similar ‘article, C, J. Ahrenfeldt. 36,838 
fRADE MARKS. 





miners 


Vattery 


aril Inexpeu Y ae x 





114 and 116 East Twenty-third Street, New York ony 


FORALL USES. MADE AS &. 
HARRING TON& KING PERFORA 


: 
and gas fitters w aoy sips torn 


Hatterios wah <a x at ep ny 


only 5c, 
ELECTRIC UTmATY MFG. CO, 








eae | AMBERT 


A «« Wireless’? Machine. 
**Multum in Jones favorite nlewey cays: vii 
Parvo.’’ adwast te size but a giant in its 
Price, complete 325. Descriptive booklet free, 
LAMBERT TYPEWRITER CO, 
1274 Bnatwey, N.Y. 86 La Salle S:,, Chicago 


Baker & Ban Prancisoo, Cal , Bales Pacttie Connt 
Main Office and > 10-83 Washington St. nS. 


A Great Offer! 


We'll send you a Dean Beiler Tabe Cleaner for 
a free trial ia your own boilers to prove that it is the 























only metbod known for removing scale from boilers. 

it never harms the tubes. It removes all the scale 

Write for booklet, * Economy in the Boiler Room.” 
WM. B. PIERCE Co. 

319 Washingten Street, Buffalo, N. Y. 








| Almanacs, Gruber Almanack Co .42,192, 42,193 
| Bath room and lavatory receptacles, certain 
named, J Eustis Manufacturing Co.. 
Boots and shoes, leather, Urfit Company.... 
Bottle stoppers, A. Blumer 
Clothing, certain named ready 
Q. Clothing Co ° 
Coffee, L. H Costikyan advan sn 
Cotton riece goods, G. Willis & Co. jee’ 
Darning and crochet cotton, Clark Mile-End 
Spool Cotton Co. 
Flour, wheat, Kansas Milling & Export Co | 
42.208, 42.200; 


American 


made, F. B. 





°| 





Gelatin for ase in ice 
Glue Company 

Gloves and mittens, Boss “Mfg 

nening devices and impleme te, 


cream, ete., 


42,198 to 42,201 
"Boss Mfg 


Medical compound “for correction of ‘ foot 
troubles, Slack & Grigss 


Medicated adhesive plasters, G. Mortimer.. 


Medicine put up in conerete form, laxative, 
F. A. Week Co e eseees 
Medicines, catarrh and cough, L. Bodie.... 


Metal and stove polish, H. Pape.. 

Optical goods, certain named, Vve. EB 
mont, Valette et Cte 

Overcoats, ulsters, and 
thal Bros 


Colo- 


" Blumen- 
& Co 42.204 


raincoats, 


Paper, bond, W. BE. Wroe & Company. ; 42,194 
Perfumery extracts and essences and totlet 
waters, A. J. Hilbert & Co......... 42,215 


Pipe wrenches and pipe vises, J. H. Wil 


liams and Co : Pree 
Reflectors, gina, National X-Ray Reflector 


» 29 
Rubbe: r nipples, ‘Davidson Rabber Co 42,222 
Shirts and drawers, linen, Linen Underwe ar 

Co rey pbeks Sas aioneeds ae’ 42,203 
Soap, scouring, Standard Soap C- bensceas 42,211 
Specific for female complaints, Hauld, G. 

Mortimer . A 42,217 
Talking machines, parts and supplies there- 

for, and records, Victor Talking Machine 

Co, ; .. 42,220 
Thread, cotton, Clark Mile-End Spool Cot- 

ton Co 42,197 











Washing fluid, Washaway Manufacturing Co. 42,212 
| 


LABELS 


“Rean’s Condition Powders for Horses and 
w 





deposit asked; but we pay express 
Gameter of rim and size tise wom wanted. 
























Saas 
g 


Deserve your confi- 

dence. They have never 

failed—won't fail now. 

ane by all dealers. 
Seed Annual 

-avaadiry free. 

D. M. FERRY & CO. 

Detroit, Mich. 








Just as a man likes, 


MODEL 
SHIRTS 


fit in every spot—bind no- 
where—lcet you stretch-—ab- 
solutely correct in fashion 
details. The style you pre- 
~ fer in all new patterns, 
LOOK POR THIS MARK, 
ASK YOUR DEALER. 






5 about good shirts and what style 
to wear on different 
Write for it, FREE, 

















built on contgyet, 


PRINTS YOUR NAME. Faxaxo rch. 20.0, 


tain 
anvrane 
STAMPS OF Al. KONDS, RUBBER TYPE ETC. 
PERKINS RUBBER STAMP.CO, S SO NEW HAVEN.CONN 
KE. WORRELL 


':| DRYING MACHINES, “ifiomodi 


SPECIAL LOW, RATES y 4, THE NICKEL 


to points in the West and Southwest. One way Colonist 
and round trip Homeseekers’ tickets on sale first anu 
third Tuesdays of each month to April inclusive. See 









local agents, or write KR E. Payne, General Agent, 
Bu his N. wee A W.. Keoclestone, D. P. A., 85 Broad- 


MANU 


STAMPINGS TC 


FACTURING 


ORDER 


AND 





Ceme Book How to une Port 
nt OKs. 


Cement and 





ng | News, 164 La ealle St. 





GROUND FLOOR 
FROFOSITION 





Ka OO ae number of t 
ortgages. rite for particulars. 4 


REGENERATED »D 
1497 Graaee COLD AIR CO, 


Export Trade 


How to Secure and How to Hold It 


Valuabie hints on how to secure Export 
Trade sent gratis on request. Address 


EXPORT EXPERT 
Bex 773, New York 


PEL at 


MODELS Prone agency Neca 


E. V. BAILLARD, Fox Bidg.. Franklin 


SEECIRL MACHINERY, or 
CHEMICAL EXAMINATIONS. £4) 























Faves move 
Priat 2. 

pres * 

#18, Foil f ustecctio® toot 


tor use. Write for catalogue 


re t ae. to bi 
premes, type, de. 
clroulars ; ac 


THE PRiAS CO, 
$5 PRESS 


Meriden, Conn. 
AUTOMOBILE 





Parse. Our line os of automo, 
. 
Lao oe } lly construction. yh | 
OTTO KONIGSLOW, Cleveland, Obie. 


WUTlONEe ost ai Muesi ca Pess"th, 
“ater ae Ge ae Reme 

















BUILDERS #%. of Special Machinery. Models. 
erimental work. Inventions devel- 
oped. THE Pann ADLER MACH, © -. Hartford. Conn. 


SLOT AND VENDING | MACHIN' 


Models and ental Work 
is. Dies and nikon 
MICHIGAN nev ELTY works, er Mich. 


SPLITDORF SPARK COILS: 


25 VANDEWATERSTNY =~ 











Models and Patented Artict Advertising No 
ties, ete., wid. by National supply Co., a Bway, N. 
“MODEL AND EXPERIMENTAL iL WORK. 


Electrical 
EDWARD KLEINScHMIDT. rr) w. eahna al Sen tors, 








treular free. Wonderful aw 


Telegraphy 2°53 aiietes 





The 


make the 
that make the 


Minutes that 
8,: 


Years, are 


habe oo told 














a for condition pomtens, J. | 
Re , ‘ -. 10,815 

ee mont Whiskey,” for whisky, Quinn. 10,801! 

“Do-No,”’ for medicine, L. G Denton... 10,809 

“Dr Howland’ s Anti-Rbeumatic,’’ for medi- 

cine, P. Howland ......065: - 10,808 

“Exotic Balm,” for liniment, J. A. Wood.. 10,810 

“Factory Bunch,"’ for cigars, Sehmidt & Co. 10,805 

“Gold Bond, Knox, Dust, Fill, Medal, Plate 

Shoes,’’ for shoes, J. B. Hunter...... 10,799 
“Hot Cake.”’ for cigars, Schmidt & Co ... 10,807 
“Ice Cups,"’ for biscuit cuns for clare ice 

cream, I. Marchiony t 10,817 

‘Jackfull,”’ for cigars, Sehmidt & Co 10,804 
“‘Luebert’s Nox "Em, Nox "Em Quick,”’ "for 

insecticides, A. G. Luehbert «-«» 10,814 
“Non Rustin.”’ for sheet metal ware, 

Rochester Nonrust Tinware Co........ 10,818 

*rosperity.’’ for cigars, Schmidt & Co.. 10,806 

Salvator Salve,”’ for salve, G. Flanagan... 10,811 

“Simon Pure."’ for baking powder, Gilll | 

land Baking Powder Co...... oui. Ke 10,816 
“Slater's Lemon Lotion,"" for totlet  pre- 

paration, Slater Manufacturing ns « 10,813 
“Toke Point Perfecto,”’ for cigars, C. H. 

Sonntag . 10,808 
“Violet Emollient Skin Tonle and Massage 

Cream,"’ for emollient peeeennnrets Cc. 

Friedgen .. Shc ees Gk eke a ard 10,812 
“Virginia Chinquapin, "for ‘cigars, Cc. B 

Hemachel Mie. O02... -cccccsccccsecccs 10,802 
“Wryaconda Mineral Springs, for mineral 

water, W. H. Thomas ... cesseeeseees 10,800 

PRINTS. 
“Atlas Hosiery Mills,” for hosiery, Atlas 

Hosiery Mills ........ er canbe teevaclee 
“Hunting Scenes,’’ for wall paper, Lawrence 

& Bullen .......+.-- ee . 921 
“It is Not Always the Man With the Balls 

Who Can Juggle Them,"’ for shoes, O 

McCormick ae Same 916 
“Natural Leaf,’’ for tobacco, Rucker & Witten 

Tobacco Ce . ‘ ° . 920 
“Our Easter Opening,’ "for shoes, O. MeCor- 

mick ° seeks 918 
“Shoes for ‘the Children,”’ for shoes, O. McCor 

mick 917 

| We Hatch ‘Out Our ‘Own Ideas in Footwes ~ar,’” 

for shoes, O. MeCormick.. «1... cceeeeees 919 

A printed copy of the epecification and drawing 
of any patent in the foregoing list, or any patent 
in print i#sved since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
|given. Address Munn & Co., 361 Broadway, New 

ork. 

Canadian patents may now be obtained by the in- 
ventors far auy of the inventions named in the fore- 
going list. For terms and further particalars 

ad Munn & Co., 361 Broadway, New York. 











Ei ceeies Elgin Watch is full 

ve Elgin “Time- 
ers and Timekeepers,” 
trated history of the watch, sent free 
upon request to 


ELain NaTeenAs, waren Co. 
E.ain, | 





House Values 
Paint Values 


Patton's Sun-Proof Paint is cheap paint for a good 


house because it lasts twice as 
pe It's good paint for a cheap 
t beautifies and preserves it. 


Never 
& lustre that /asts. 
Send for our 


as ordinary 
because 


PATTON’S 
SUN-PROOF 
PAINTS 


chalk, blister or peel off. Leayea hard, ee Hitish with 


valuable bookiek shout Paint, Paint. 


PATTON PAINT CO., 227 Lake St., ee 








Scientific American 





MARCH 19, 1904. 












aa% 





ei 
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THE WINTON MOTOR CARRIAGE CO.. Cleveland, U.S.A. 








Orient Buckboard 


shoes. 
to be the 


ww £. 


W. L. Douglas 
Shoes, $2.00 and $1.75. 


Past Color Eyelets Used Exciusively. 


nif 
ALE 


Douglas has the largest men’s $3.50 Shoe Mail Ord 
Business in the world. No trouble to get a fit by mail. 
State size and width; pomp J medium or wide toe; 
with or without cap on toe; kind of leather desired; 
congress, lace or button. 2c. extrp prosaye delivery. 

. ngias og shoes are sold through his own 
retail stores in the principal cities, and shoe dealers 
everywhere. No matter where you live, Douglas shoes 
are within your reach... If you desire further informa- 
tion before purchasing, write for lllustrated Catalog 


187 SPARK STREET, BROCKTON, MASSACHUSETTS. 


Coltskin in his $3.50 
is conceded everywhere 
finest patent leather yet produced. 





DOUGLAS, 


COLD GALVANIZ 





ING 


NICKE 
€tectro-Ple 
Hanson @ ven Winhte 
a’ Nite a 4 


W0 &  . Canal 8. 















Senn Your Bustwass Camp 
vor CaTaLoous. 


















ODE ANUFACTURING 


‘OMPANY 


















Modet ot Win, & TWH @PEED. 
for Catalogue 


WALTHAM MFG. CO., Waltham, Mass. 


Price 84235. 










The Lecemobdiic Co. of America, - 





New Catalou ready 


Member A. L. A. M, 





GAS and GASOLINE | 
Per All Werk, | 
Sateen, Genetics, Howvers. Pump- 
Send for Getdleoue and Testimonials 
State Your Power Needs. 
CHARTER GAS ENGINE CO., Box 148, STERLING. ILL. 


BRIDGE WHIST Te Bence Bride 















Whist Score Block 
11 o | vin. Rub bieek con 


wee ewe bun dred 
. 











4igns 














a : 
ad Pup Aino 8 anplete 
am wet of Bric oy 
-~—— + pp Post paid re 
si B ceipt of twenty -five 

+— cents, 


R. W. Exsasos 


& Co. 
1% Devonshire St 
Borten, Mass. 


Snowflake—Aromatic—Pine 
Scented Camphor Substitute 


Chemical 
Camphor 


(reaps-w1en)} 
Pure, White, Recrystallized. 
In One Pownd Packages. 
“ton Cams and Je ache "and ia 


her. Ca (ae 


| 





















‘thy, 
t a * 
USBBRALLY 


DIRECTIONS, ~ Sez": ML 
arrestee ni 


will not injure the fabric if proper! 

and the w will q y Geappeer on oxposare. 
tb. by mall, 35c., or you can purchase 

} tbe. forthe ot your, x Pie sure 

and specialize Metcaif's phor. 


THEODORE METCALF CO. 
BOSTON, U. & A. 


New York, E. FOUGERA & Co. 
Chicago, PETER VAN SCHAACK & SONS 
San Francisco, REDINGTON & COMPANY 




































Simplicity 
Perfect 
Reliability 











most 
searching 
investiga- 
tion of 
WATERMAN’S 
IDEAL 
FOUNTAIN PEN 
proves thatit excele— Ay 


in 














Ne 
« 
























Quality of 
Materials 
Perfection of 

Workmanship 
Simplicity of 
Construction 
With no chance for deteri- 
oration, and no valves or 
mechanism 


































complicated 
to get out of order, it isthe 





Pen without a Peer. 
For sale by all dealers 
L. E. Waterman Co., 


173 Broadway, N. Y. 
12 Golden Lane, London. 































shows @ greater assortment of 
than any dealer can show you. Send for it. 






SAVE ONE THIRD 


By Buying of the Makers 


We are actual manufacturers—not a commission house. 
Wecan and do save our customers one third on retail prices 


and cutting out al! dealers’ fits. 
; r free Mustrated cate. 


ress 









KNOWING 





ORR O WW 


Protect Your Life 

and the Lives of Others 7 
eatin ae 
ands in use. 

ECLIPSE MACHINE C©O,, Elmira, N. Y. 

















CAST STEEL PIPES 


G CO., Chester, Pa. 











The renaissance of with it of 
finest mechanical p Rasp bye Saree a the Gee 
of this industry. 


THE TWO-SPEED GEAR 
CHAINLESS BICYCLE 


Enables the rider, by a slight pressure of foot: 1 pedal, 
to change from high to low gear for hill clim! ing and 
difficult roads. ‘ 


Eastern Department, Hartford, Conn. 
“Columbia” “Cleveland” “ Tribune” “ Crawford” 
Western Department, Chicago, il. 
“Crescent” “Rambler” ‘“‘Monarch” “ Imperial” 
Catalogues free at our 10,000 dealers’ stores, or any one 
Calalegue mailed on pt t stamp. 





receipt of a two-cen: 














All varieties at :owest prices. Best Hauroad 


Track and Wagon or Stock Scales made. 
Sewing Machine to 
M ea, 
Liats Free. CHIcaco 


NEW ENGLAND WATCHES 


ALB Co., 


ee 


Sates, 
. Save 
cago, Tl) 















AWERICUS 
free et 
La 


The New England Watch Co. 
NEW YORK OFFICE: LONDON OFFICE. 
37 & 39 Maiden Lane 7 Snow Hitt 















Te CLEAN ts to KILL Germs 
Any druggist, or trial bottle 1@¢, by mail 
Dr. A. ©. DANIELS. 
| 172 Mik St. Boston Mass, 


| ii 





sivac “ 


15 te 21 Clinton Street. 








IS NOTHING 


DOING : 
iS THE THING o 
What are you doing? 


ny 7 
De NOT LOsE TIME or become a sluggard in the 
to wire an independent position in this 
and with it competence that will insure you 
worry, care and By enrolling as a 
our school you can profit by becoming a ski! 
. engraver, and optician, equipped to reap 


a UE Seber 
" year. 
of ol im 








Cy! as wel mares rout 
Hike argatont wei cbmaking Canter in a age | 








WALTHAM HOROLOGICAL SCHOOL, Waltham, Mass. . 





